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Both  buildings  in  this  St.  Paul  apartment  complex  appear  identical  but  one  is  15%  more  energy  efficient. 

Good  Management  Grounds  High  Heating  Costs 


ST.  PAUL:  From  the  outside,  the 
building  at  4909  -  55  Ave.  in  St. 
Paul,  looks  very  much  like  its  next 
door  neighbour.  Both  four-storey 
walk-ups  of  white  stucco  and  cedar 
are  typical  of  the  low-rise  "afford- 
able" housing  which  are  landmarks 
in  the  cities  and  towns  throughout 
northern  Alberta. 

Owned  by  St.  Paul  and  Desjar- 
dins  Rental  Properties  Ltd.  the 
buildings  were  designed  to  be  iden- 
tical —  40  suites,  a  combination  of 
one,  two,  and  three  bedroom  units 
totalling  4  000  square  metres 
(43,000  square  feet).  But  soaring 
energy  costs,  which  continued  to 
escalate  between  completion  of 
phase  one  and  construction  oi 
phase  two  of  the  apartment  com- 


plex, prompted  management  to 
return  to  their  drawing  board  to  see 
what  economies  could  feasibly  be 
incorporated  during  construction 
of  the  second  building. 

The  result  is  a  building  which  is 
15%  more  energy  efficient  than  its 
twin  and  costs  an  estimated  $2300 
less  a  year  (based  on  1983  energy 
costs  lor  heat  and  utilities. 

Construction  of  the  rirst  walk-up 
was  hardly  complete  when  property 
manager  Donald  Bahnuik  realized 
"We  had  to  conserve  somewhere  or 
raise  rents  to  compensate  lor  the 
increase." 

Bahnuik  was  convinced  that  a 
more  energy  efficient  building 
wouldn't  necessarily  have  to  cost  a 
lot  more  than  the  energy  wasteful 


one  they  had  just  put  up.  Improve- 
ments such  as  increasing  insulation 
and  upgrading  the  outer  shell  of  the 
building,  he  believed,  would  result 
in  any  added  cost  being  more  than 
offset  by  a  reduction  in  heating 
costs. 

Fuel  was  less  costly  in  the  late  70s 
when  the  St.  Paul  projeel  was 
planned.  The  cost  ol  energ\  was 
one  of  the  least  significant  consid- 
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Tenants  pay  for  their  own  utilities  and  each  suite  has  an  individual  electric  meter 
which  registers  the  energy  use  for  the  specific  apartment.  To  help  tenants  keep  their 
utility  costs  low,  the  energy  conscious  management  circulates  energy  conservation 
tips  to  residents  suggesting  such  practices  as  lowering  the  thermostat  at  night  or 
when  they're  away;  turning  off  lights  and  the  TV  set  when  not  in  use;  closing 
drapes  to  keep  the  cold  out  in  winter  and  the  sun's  heat  away  in  summer. 

"Why  heat  the  skies  of  St.  Paul?" 


eratu  and  Bahnuik  said  it 
was  cum  to  produce  relative- 
ly low-gJ  uildings  and  depend 
on  the  he  tnd  other  systems  to 

make  them  i  >mfoitable. 

Enc, gy  efficiency 
good  business  strategy 

Hut  energy  costs  have  since  be- 
come a  major  concern  to  the  build- 
ing owner  who  understands  the 
concepts  of  life  cycle  costing,  cost/ 
benefit  ratios  and  the  inevitability 
of  increasing  energy  prices. 

According  to  Bahnuik,  heating 
costs  for  the  phase  one  building 
averaged  $10  a  suite  in  1979  and 
quadrupled  to  $40  per  suite  within 
five  years. 

"Under  the  circumstances,  mak- 
ing the  second  building  more 
energy  efficient  was  just  good  busi- 
ness strategy,"  he  said. 

Dollars  saved  for 
tenants'  services 

Bahnuik  reasons  there  are  so 
many  fixed  costs  over  which  the 
builder/owner  has  no  control  — 
taxes,  inflation  and  interest  rates 
for  example  —  that  present  day  eco- 
nomics dictate  that  to  stay  ahead  of 
your  competition  you  must  control 
those  things  you  can,  reduce  costs 
where  possible,  and  allocate  the 
dollars  saved  to  other  tenant 
services. 

Other  services,  such  as  larger- 
than-average  suites,  full-time 
resident  managers,  modern  fixtures 
are  the  result  of  this  strategy,  he 
said,  and  are  the  reason  the  occu- 
pancy rate  of  both  buildings  is  pres- 
ently holding  at  about  95%. 


To  offset  escalating  operating 
costs,  Bahnuik  and  building  archi- 
tect William  Ross  moved  directly 
into  high  heat  loss  areas. 

"We  concentrated  first  on  those 
areas  we  considered  would  give  us 
the  earliest  and  greatest  returns," 
he  said.  "Insulation  was  an  obvious 
opportunity  to  minimize  heat  loss. 
R12  insulation  in  the  walls  was  stan- 
dard for  most  buildings  of  similar 
type  at  the  time,"  Bahnuik  said, 
"but  we  thought,  'Why  heat  the 
skies  of  St.  Paul?',  so  we  opted  for 
R20  in  the  walls  and  R50  in  the  roof 
and  cut  our  heat  loss  through  the 
building  skin  to  bare  minimum. 

"We  took  a  look  at  our  air  han- 
dling equipment  and  outside  air 


Bathrooms  in  the  apartment  building 
are  all  equipped  with  modem  energy- 
saving  fixtures.  Dial-a-temp  taps  re- 
duce hot  water  wastage;  water-sa  ver 
toilets  use  4.5  litres  per  flush  instead  of 
10  litres  required  by  standard  equip- 
ment; and  restrictive  shower  heads 
reduce  water  flow  —  and  wastage  oj 
energy  required  to  heat  the  water.  A 
small  expenditure  was  made  to  install 
shower  restrictors  in  older  model 
showers  in  the  phase  one  building. 


usage  was  thoroughly  reviewed.  We 
decided  to  install  automatic  timers 
on  the  make-up  air  return  and  heat- 
ers to  turn  off  during  the  night  and 
turn  on  again  in  the  morning. 

Manual  timers 
easy  to  forget 

"In  phase  one,  exhaust  fans  in 
the  laundry  rooms  and  hallways 
were  usually  turned  off  manually  at 
night  and  turned  on  again  in  the 
early  morning  to  minimize  heat 
loss.  But  that  wasn't  totally  satisfac- 
tory. It's  one  of  those  little  jobs 
that's  easy  to  forget,  or  you  get  too 
busy  with  other  matters.  Heat  loss 
from  exhaust  fans  working  unnec- 
essarily can  be  high  and  there's  also 
the  cost  of  running  the  fan  motors. 

"In  the  new  building,  we  in- 
stalled automatic  timers  to  turn  off 
all  air  exhaust  equipment  not  essen- 
tial to  tenants'  comfort  at  11  p.m. 
and  turn  it  on  again  at  6  a.m.  Most 
of  the  capital  investment,  which 
wasn't  considered  a  big  ticket  item, 
paid  for  itself  in  reduced  energy 
costs  in  the  first  year." 

In  looking  for  ways  to  cut  operat- 
ing costs  further,  Bahnuik  and  Ross 
decided  to  change  the  lighting  sys- 


terns  and  equipment  in  the  original 
plan  and  install  new,  more  efficient 
light  sources.  They  found  too,  they 
could  cut  back  on  lighting  levels  in 
non-critical  areas  with  resultant  en- 
ergy and  cost  savings. 

Less  maintenance 
with  fluorescent 

Instead  of  incandescent  fixtures 
which  had  been  used  throughout 
the  first  building,  fluorescent  light- 
ing was  installed.  This  move, 
Bahnuik  said,  was  a  significant 
money  saver.  Not  only  were  fewer 
fixtures  needed,  the  lower  wattage 
lamps  used  less  electricity.  With  flu- 
orescent lamps,  light  levels  are 
higher,  the  light  is  softer  with  less 
shadow,  he  said,  and  there  was  an 
immediate  reduction  in  mainte- 
nance as  the  fluorescent  lamps  last 
at  least  six  times  longer. 

All  purely  aesthetic  or  decorative 
lighting  was  eliminated  from  the 
plans;  corridor  lighting  levels  were 
reduced  to  50%  after  11  p.m.;  time 
controls  were  installed  to  switch  on 
lighting  only  when  and  where 
required  in  the  stairwells,  mainte- 
nance areas,  and  laundry  rooms. 

Exterior  and  parking  lot  lights 
are  also  controlled  automatically,  by 
photoelectric  cell  rather  than  on  a 
fixed  timer,  and  car  plug-ins  are 
connected  directly  to  the  individual 
suites  so  they  can  be  controlled  by 
the  tenants  and  used  only  when 
they  require  them. 

After  the  first  building  was  con- 


Ins tailing  mixed  temperature  taps 
equipped  with  water  saver  nozzles  in 
the  kitchen  had  a  threefold  effect.  It 
cut  water  consumption,  saved  energy 
in  heating  water,  and  tenants  like  the 
look,  convenience  and  safety  features 
of  the  modern  faucets. 


structed,  new  types  of  sliding  dou- 
ble glazed  windows  had  come  on 
the  market  and  were  available  in 
Alberta  at  reasonable  cost.  Installa- 
tion of  these  improved  windows 
and  some  design  alterations  to  the 
balconies  plus  a  rigid  maintenance 
check  and  repair  of  all  weather- 
stripping  and  caulking  has  sealed 
off  heat  leakage  from  the  suites. 

Another  energy  economy  which 
resulted  in  substantial  savings  was 
the  installation  of  gas  rather  than 
electric  dryers  in  the  second  phase 
laundry  rooms.  According  to 
Bahnuik,  even  though  the  man- 
ufacturers' price  for  gas  models  is 
higher  than  that  of  electric,  a  cost 
comparison  favors  the  use  of  gas 
dryers. 

Energy  really  matters 
in  today's  economy 

"Each  of  these  improvements 
was  significant, "  Bahnuik  said, 
"and  the  all  round  general  'air 
tightening'  procedures  helped  im- 
mensely, but  none  was  as  significant 
as  our  new  awareness  of  energy  eon- 
sumption  and  loss  and  the  under- 
standing that  energy  really  matters 
in  today's  economic  climate. 

"Total  energy  consumption  last 
year  for  phase  one  was  49  000  kW.h 
of  electricity  and  2  832  GJ  of  gas; 
phase  two  was  42  000  kW.h  of  elec- 


II eat  loss  through  gaps  and  cracks 
around  doOTS  and  unndowt  t  repn  - 
tent  as  much  as  30%  df  total  space 
heating  costs.  A  regular  ana  frequent 
maintenance  check  is  made  of  all 
dooi    and  Windows  to  make  certain 

any     eaks  are  invnediatety  sealed. 

tricitv  and  2  452  CiJ  of  gas.  Now 
that's  saving  energy.'1 

After  the  second  phase  was  com- 
pleted and  had  been  occupied  fof 
several  months,  the  building  own- 
ers requested  an  Energy  BUS  Audit 

of  the  complex.  The  Energy  Bus 
enerSave  program  is  a  service  "1  Al- 
berta Energy  and  Natural  Re- 
sources offered  free  to  business  and 
industry  in  Alberta. 

The  computer  analysis  of  the 
facility's  energy  usage  provided  by 
the  audit  indicated  that  the  numer- 
ous changes  incorporated  in  phase 
two  had  made  it  significantly  more 
energy  efficient.  The  audit  team 
also  pointed  out  some  energy  con- 
servation measures  which  could 


Another  cause  of  energy  wa stage  in  the 
phase  one  building  was  found  to  be 
the  hundreds  of  feel  of  pipe  and  sev- 
eral tanks  left  bare  of  insulation. 
Fibreglass  insulated  tanks  were  in- 
stalled in  the  phase  two  building  and 
all  steam,  hot  water  pipes  and  hot  air 
ducts  were  wrapped  with  insulating 
materials.  While  dollar  savings  were 
not  dramatic  in  the  first  year,  insula- 
tion was  economically  justifiable  on 
the  strength  of  consistent  energy 
savings. 
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Energy  Management  Facts 

Question: 

There  arc  many  new  devices  on 
the  market  which  claim  to  reduce 
your  energy  utility  bill.  Are  these 
devices  suitable  for  everyone's  use? 

Answer: 

In  the  consumer  market,  the  rule 
"Buyer  Beware"  must  be  the  gov- 
erning criteria  when  planning  to 
purchase  energy-saving  devices. 

When  the  cost  of  energy  was  rela- 


tively cheap,  facilities  were  built 
with  little  concern  lor  the  amount 
Of  energy  to  be  used  in  their  opera- 
tion. Therefore,  many  buildings 
which  were  constructed  during  that 
period  were  overbuilt  and  have  sys- 
tems which  use  more  energy  than 
really  necessary.  In  most  cases, 
energy  usage  in  such  facilities  can 
be  reduced  without  adverse  effects. 
For  instance,  light  levels,  water 
consumption,  room  temperatures, 
ventilation  rates,  can  usually  be 


Heating  Costs  Grounded 


reduce  some  heat  loss  and  reduce 
energy  waste  in  the  older  building. 

Bahnuik  also  credits  the  various 
energy  efficiencies  incorporated  in- 
to phase  two  building  plans  with 
helping  the  developers  secure  addi- 


tional proportional  funding  from 
the  Alberta  Home  Mortgage 
Corporation. 

"They  recognized  the  long-term 
benefits  of  energy  efficiency  and 
wholeheartedly  supported  our  en- 
ergy conservation  measures, "  he 
said. 

As  Bahnuik  had  predicted,  the 
revisions  to  the  building  plans  had 
not  increased  capital  expenditures 
exorbitantly  and  cost/benefit  pro- 
jections indicated  that  payback 
times  for  the  innovations  were 
reasonable. 

"If  you  build  in  improvements 
during  construction,  the  cost  is  rea- 
sonable," he  said.  "When  you  do 
it  after  the  fact,  every  change  is 
priced  by  the  piece  and  by  the  hour 
and  can  easily  be  20  times  as 
expensive." 

"When  you're  building  a  million 
dollar  plus  building,  a  few  extra 
thousand  isn't  noticeable.  It's  easier 
to  part  with  the  money  and  cheaper 
in  the  long  run  to  change  with 
the  times  and  the  market,  than  to 
have  to  upgrade  after  a  building  is 
finished." 

Building  designers  cut  back  on  lighting  levels  in  non-critical  ureas  to  take  lull 
advantage  of  natural  light  where  available.  Tuners  turn  on  low-wattage  lamps 
and  required  emergency  and  exit  lights  during  dark  hours  but  for  the  majority  of 
time,  sunlight  streams  through  windows  to  light  the  open  stairwell. 


lowered  lor  more  efficient  use  of 
energy  and  may  even  improve  em- 
ployee  comfort. 

All  of  the  devices  that  are  avail- 
able reduce  energy  consumption  by 
reducing  the  energy  output  of 
equipment,  i.e.  less  light  output, 
lower  water  flow  rate,  cooler  tem- 
peratures or  less  ventilation.  How- 
ever, not  every  device  is  suitable  for 
everyone's  specific  situation. 

Before  you  invest  in  a  large  quan- 
tity of  any  energy-saving  device,  it's 
wise  to  first  purchase  a  few  which 
should  be  installed  and  used  under 
test  conditions  to  be  certain  that  the 
particular  model  of  device  gives  sat- 
isfactory results  for  the  specific 
application. 

Judge  the  device's  performance 
for  yourself.  You  know  best,  the 
particular  need  of  your  operations. 

Be  certain  that  any  energy-saving 
device  you  use  is  either  Canada 
Standards  Association  ^CSA)  ap- 
proved or  has  provincial  regulatory 
approval. 


Your  comments,  questions,  and 

suggestions  for  future 

case  studies  and  topics  of 

interest,  are  welcome. 

Please  write  to: 

Energy  Alert,  P.O.  Box  12058 

Edmonton,  Alberta  TSJ  3L2 


Energy  Costs  Major  Concern  in  City  of  Calgary 

CALGARY:  For  many  corpora- 
tions in  Alberta  today,  the  cost  of 
energy  has  become  a  major  expend- 
iture. In  looking  for  ways  to  reduce 
their  operating  costs,  many  com- 
panies are  initiating  energy-man- 
agement programs  to  use  energy 
more  efficiently  and  thus  lower  util- 
ity costs. 

The  City  of  Calgary,  in  this  time 
of  tight  civic  budgets,  is  one  large 
corporation  where  energy  costs 
had  become  a  major  concern.  But 
active  energy  management  is  re- 
versing the  upward  trend  and  sub- 
stantially reducing  yearly  energy- 
cost  projections. 

The  City  of  Calgary  first 
launched  an  energy-management 
program  in  1978.  In  1982,  each  de- 
partment became  responsible  for 
energy  management  within  its  own 
jurisdiction. 

"Energy  management  is  taking 
on  greater  importance  in  all  our 
departments,"  says  Glen  Furse, 
City  Energy  Program  Co-ordinator. 
"More  and  more  departments  are 
looking  seriously  at  controlling 
consumption  in  their  areas  and  ask- 
ing for  advice  on  how  to  improve 
energy  efficiency." 

Foaud  Barsoum,  Energy  Con- 
servation Engineer  for  city-owned 
buildings,  in  co-operation  with 
other  department  staff,  carried  out 
studies  in  buildings  where  savings 
potential  appeared  to  be  high. 

Before  making  recommenda- 
tions, it  was  first  necessary  to  estab- 
lish an  accurate  energy  data  base. 
Utility  billing  data  over  the  pre- 
vious five  years  was  recorded  and  all 
information  checked  thoroughly. 


CALGARY  CITY  HALL  .  .  .  In  these  times  oj  tight  civic  budgets  and 
escalating  energy  costs,  the  City  of  Calgary  administration  has  substantially 
reduced  yearly  utility  cost  projections  for  several  departments  through  an  active 
energy-management  program . 


This  proved  to  be  a  major  cost  sav- 
ing as  several  discrepancies  were 
identified. 

"Above  all,  it  is  important  to 
maintain  accurate  and  complete  re- 
cords," says  Furse.  "Otherwise  you 
are  just  guessing  how  much  you're 
spending  and  you  can't  verify  your 
energy  savings." 

Working  with  the  City's  Utility 
Departments  and  Canadian  West- 
ern Natural  Gas,  the  addressing 
and  identification  of  buildings  and 
meters  on  utility  bills  was  clarified 
and  also  simplified  to  assist  operat- 
ing personnel  to  identify  their  spe- 
cific building  costs. 

According  to  Furse,  streamlin- 
ing the  system  was  like  piecing  to- 
gether an  elaborate  jigsaw  puzzle 


and  took  two  years  to  complete.  It 
was  time  consuming  but  the  data 
base  which  is  the  result  of  this  com- 
plex check  was  well  worth  it."  he- 
said.  "Now,  every  bill  carries  a 
building  name,  street  address,  the 
City  department  responsible  for  the 
service,  and  an  energy  file  number. 
Now,  each  department  can  see  the 
effects  of  anything  they  do  to  con- 
serve energy." 

This  issue  0/ ENERGY  ALERT 
is  one  in  a  continuing  series  of 
energy  management  newsletters 
published  quarterly  by 
Alberta's  energy  utilities  and 
the  Energy  Conservation  branch 
of  Alberta  Energy  and  Natural 
Resources. 


Reaction  throughout  the  corpo- 
ration has  been  positive,  according 
to  Furse.  "City  managers  are  aware 
that  they're  accountable  for  depart- 
ment spending.  Some  components 
of  departmental  budgets  cannot  be 


controlled  by  the  managers.  None- 
theless, the  department  heads  can 
control,  to  some  extent,  energy 
consumption  and  end  up  by  reduc- 
ing energy  charges  in  the  process." 
Following  are  three  City-owned 


demonstration  projects  where  en- 
ergy-savings programs  were  imple- 
mented. The  information  shown  on 
the  graphs  illustrates  the  amount  of 
reduction  that  is  possible  by  con- 
centrated energy  management. 


Timers  Speed  Up  Drive  for  Savings 


Manchester  Vehicle 
Storage  Building 

One  of  the  City's  successful  en- 
crgv  stories  is  the  Manchester  vehi- 
cle shelter  where  the  annual  cost  for 
naturaJ  gas  was  cut  by  62  per  cent 
and  lor  electricity,  by  50  per  cent. 

Typical  of  industrial  vehicle  shel- 
ters, most  activity  in  the  garage  oc- 
curs at  start-up  time  in  the  early 
morning  when  trucks  and  heavy 
equipment  are  driven  to  job  sites, 
and  again  at  quitting  time  in  the  late 
afternoon  when  vehicles  are  parked 
for  the  night.  Since  the  truck  shel- 
ter was  virtually  empty  for  most  of 
the  day,  energy-management  staff 
reasoned  there  was  no  need  for 
bright  illumination  or  high  tem- 
peratures. Similarly,  exhaust  fans 
were  not  required  after  the  vehicles 
had  moved  out. 

Leaving  doors  open  after  exiting 
presented  another  area  of  high  en- 
ergy usage.  Understandably,  driv- 
ers were  concerned  with  the  job  of 
getting  the  vehicles  on  the  road, 
and  not  with  closing  the  door  be- 
hind them.  The  end  result  was:  in- 
terior lights  were  left  burning 
during  the  day  between  early  morn- 
ing and  closing  time;  unit  heaters 
were  turning  on  and  off  continu- 
ously to  maintain  a  higher-than- 
necessary  temperature;  and  ex- 
haust fans  were  running  constantly 
to  provide  needless  ventilation. 

The  first  step  was  to  check  with 
Mechanical  Services  experts. 
Energy-management  personnel 
needed  to  know  —  What  is  the  min- 
imum temperature  at  which  the  ve- 
hicles housed  overnight  in  the 
shelter,  could  be  expected  to  start 
readily?  How  frequently  must  air 
be  exchanged  to  maintain  an  ade- 
quate standard  of  air  quality?  At 


ELECTRICITY 

Ss  per  month  (Actual) 


ELECTRICITY 

Ss  per  month  (Trend) 


After  automatic  programmable  timers  were  installed  in  1982,  monthly  electric 
utility  charges  were  cut  by  nearly  50  per  cent  despite  increasing  cost  for  electrical 
energy.  The  graph  (left)  indicates  the  actual  cost  of  electricity  per  month  during  a 
68-month  period  beginnitig  January  1979,  peaking  at  $1,252  in  1981  and 
dropping  to  a  low  of  $225  in  1983.  The  graph  (tight)  shows  an  upward  trend  in 
utility  costs  until  1982  and  a  steady  decline  after  timers  were  installed. 


which  locations  should  the  lights 
be  left  on  for  safety  and  security? 

All  the  vehicles,  mostly  diesel- 
fuelled,  could  be  started  readily  at 
4°C,  a  temperature  also  considered 
acceptable  to  workers  who  are 
rarely  required  to  be  in  the  shelter 
for  more  than  half  an  hour.  Because 
vehicles  leave  immediately  after 
being  started,  exhaust  fumes  in  the 
shelter  are  not  a  problem  so  ventila- 
tion fans  don't  need  to  run  con- 
tinually. Except  for  some  man- 
datory emergency  lights,  the  banks 
of  overhead  fluorescent  fixtures 
could  also  remain  off. 

Once  these  factors  were  deter- 
mined, 7-day,  24-hour  automatic 
timers  were  installed.  Timers  now 
turn  lights  on  full  in  the  early  morn- 
ing —  about  6  a.m.  in  the  winter  — 
and  reduce  light  levels  to  minimum 
at  7:30  a.m.  when  the  vehicles  have 
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Even  more  dramatic  is  the  downward 
trend  in  the  cost  of  natural  gas  since 
automatic  controls  were  installed  in 
1982.  The  annual  heating  cost  of  this 
facility  has  been  cut  by  62  per  cent. 


gone.  Ventilation  exhaust  fans  are 
turned  on  automatically  at  6  a.m.. 
run  continually  for  an  hour  and  a 
half  and  then  shut  off.  Thermostats 
are  set  to  turn  on  heaters  only  when 
the  temperature  falls  below  4  C. 
The  second  step  was  to  remount 


thermostats  closer  to  the  veiling, 
out  of  immediate  contact  with  cold 
blasts  of  air  coming  in  each  time  the 
shelter  door  opened.  This  meant 
thermostats  didn't  turn  on  the  heat- 
ers as  frequently. 

The  total  cost  was  $3,000,  con- 


sidered a  minimal  expenditure- 
compared  to  the  savings.  "Elec- 
tricity was  reduced  to  $5,300. 
That's  hall  the  cost  of  the  previous 

year,  das  lor  healing  was  \S.0(h< 
That's  almost  a  third  of  what  we 

averaged  before,"  said  Furse. 


Fast  Recovery  with  Power  Factor  Correction 


Sarcee 

Crusher  Plant 

The  City-owned  Sarcee  crusher 
plant  is  one  of  the  City's  highest 
energy  users.  Here,  over  100  induc- 
tion motors  drive  heavy  equipment 
that  excavates,  lifts,  loads,  and 
crushes  rock  into  gravel. 

Until  recently,  relatively  little  at- 
tention was  paid  to  electrical  effi- 
ciency at  this  plant.  Emphasis  was 
placed  mainly  on  the  horse  power 
and  the  speed  required  to  get  the 
specific  jobs  done.  The  power  bill 
for  this  plant  totalled  $90,000  per 
year. 

The  introduction  of  the  City's  en- 
ergy policy  coupled  with  rising  en- 
ergy costs  sparked  a  significant 
change  in  this  attitude.  The  City  of 
Calgary  Electric  System  was  asked 
to  evaluate  the  plant's  electrical 
usage.  The  plant's  electrical  loads 
were  monitored  for  several  days  and 
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Peak  demand  dropped  dramatically 
after  power  factor  correction  equip- 
ment was  added  in  April  1983.  A  par- 
tial shut-doivn  for  renovations  re- 
duced demand  in  October  1981. 
Demand  rose  sharply  in  19H2  due  to 
expansion  of  the  facility  and  an  in- 
crease in  the  City's  street  maintenance 
operations. 


the  results  of  the  survey  indicated  a 

power  factor  i»i  u2  per  cent. 

Simply  stated,  power  factor  is  the 
relationship  between  the  total 
power  measured  in  kVA  and  the 
actual  power  in  k\V  used  bv  the  in* 
plant  electrical  system. 

Electric  utility  rates  are  designed 
to  applv  additional  charges  when  a 
low  power  factor  exists.  This  offsets 
some  of  their  costs  for  supplying 
the  additional  power  needed  to 
serve  low  power  factor  loads. 

After  the  survey,  power  factor 
correction  capacitors  were  installed 
at  a  cost  of  $17,000.  "That  invest- 
ment will  pay  for  itself  in  a  matter  of 
months,"  Purse  said.  "We  not  only 
saved  on  demand  charges,  in  the 
process,  the  actual  energv  con- 
sumption will  be  reduced  as  a  result 
of  increased  electrical  efficiency." 
Furse  anticipates  that  electrical 
costs  will  be  reduced  by  $28,000, 
approximately  50  per  cent,  with  the 
installation  of  the  capacitors. 


Monitoring  Temperature  Ups  Energy  Efficiency 
in  Centennial  Planetarium 


Centennial 
Planetarium 

Don  Parkinson,  Building  Main- 
tenance Supervisor  at  the  Centen- 
nial Planetarium,  noticed  some 
interesting  facts  when  he  started 
setting  up  his  energy-management 
plan. 

The  heating,  ventilating  and  air- 
conditioning  system  at  the  time  was 
manually  controlled  and  required 
maintenance  staff  to  start  up  vari- 
ous operations  at  different  times. 


However,  the  hours  the  Plan- 
etarium is  open  to  the  public  — 
holidays,  weekends,  evenings  —  do 
not  correspond  to  the  regular  shifts 
of  maintenance  employees.  Con- 
sequently, equipment  would  often 
be  left  on  constantly.  Analysis 
showed  that  shutting  off  the  air- 
handling  system  for  eight  hours  a 
day  when  the  building  was  unoc- 
cupied would  substantially  reduce 
the  electricity  and  the  natural  gas 
charges. 

Parkinson  recommended  the  re- 
placement of  the  manual  starter 


and  the  installation  of  a  timer  to  be 
programmed  to  suit  the  flexible  re- 
quirements of  this  particular  build- 
ing. Additional  controls  to  analyse 
various  building  heating  and  cool- 
ing zones  and  reset  hot-deck  tem- 
peratures were  also  installed.  In  the 
first  year  after  the  installation  of  the 
timer,  the  projected  savings  had 
been  exceeded. 

kkA  key  point  in  an  energy-con- 
servation program,"  said  Parkin- 
son, "is  to  make  sure  you  maintain 
an  atmosphere  that  keeps  people 
comfortable." 
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Once  proper  temperatures  were 
determined  thermostats  were  set 
and  locked  with  covers  to  prevent 
anyone  from  tampering  with  them. 

"Reducing  energy  needs  in  older 
plants  takes  a  special  effort  and  pre- 
vent ivc  maintenance  is  essential," 
he  says.  For  example,  the  boiler  is 
shut  down  every  two  years  and  a 
thorough  inspection  is  made  of  the 
entire  plant.  This  extends  the  life  of 
the  equipment  and  keeps  it  func- 
tioning at  peak  performance,  which 
in  itself  saves  energy. 

Parkinson  discussed  his  energy- 
management  plans  and  his  commit- 
ment to  energy  conservation  with  a 
gas  utility  representative.  The  re- 
duction in  summer  consumption 
no  longer  qualified  the  Planetarium 
for  the  high  load  factor  rate.  Their 
rate  was  changed  to  the  optional 
rate  which  was  more  beneficial. 

According  to  Parkinson,  natural 
gas  consumption  in  1984  has  de- 
creased 40  per  cent  from  1978,  rep- 
resenting a  saving  of  almost  $15,000 
per  year.  Electricity  costs  have  not 
declined  as  dramatically,  totalling 
$3,000  savings  per  year,  or  8  per 
cent. 

Energy  Program  Co-ordinator 
Furse  has  high  hopes  for  the  City's 
energy-management  program  and 
says  that  the  number  of  staff  asking 
energy-related  questions  and  seek- 
ing advice,  indicates  an  increasing 
awareness  and  interest  in  energy 
conservation. 

"Since  the  energy  program  pol- 
icy revision  of  1982,  each  of  the  26 
City  departments  has  taken  control 
of  its  own  energy  usage.  Energy 
management  is  now  a  job  function 
and  I'm  confident  that  each  depart- 
ment will  see  that  the  job  gets 
done." 
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The  Centennial  Planetarium  is 
heated  and  cooled  by  natural  gas. 
Charting  the  consumption  revealed 
that  gas  usage  varied  considerably 
from  month  to  month.  After  automatic 
startup  and  timer  controls  were  in- 
stalled, natural  gas  consumption  de- 
creased by  40  per  cent.  In  1979,  a 
lump  sum  billing  is  shown  on  the 
graph,  equally  proportioned  at  1300 
GJ  over  six  months. 


Your  comments,  questions,  and 

suggestions  for  future 

case  studies  and  topics  of 

interest,  are  welcome. 

Please  write  to: 

Energy  Alert,  P.O.  Box  12058 

Edmonton,  Alberta  T5J  3L2 
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Automatic  control  of  the  gas-fired  air- 
conditioning  system  absorption  unit  , 
installed  in  1980,  reduced  average  en- 
ergy consumption  from  1100  to  800 
GJs  per  month.  The  addition  of  other 
controls  and  rescheduling  of  some  op- 
erations in  1982  resulted  in  a  further 
drop  in  consumption  to  550  GJs. 


Vintage  Boiler  Keeps  Church  Fires  Burning 


A  new  furnace  or  costly  repairs  seemed  inevitable  when  a  routine  maintenance  check  of 
Strathcona  Baptist  Church's  healing  system  revealed  a  crack  in  the  forced-air  heal 
exchanger.  But  a  thorough  inspection  of  the  boiler,  installed  in  1905  to  heat  the  original 
one-room  church,  showed  the  old  boiler  was  being  under-utilized  and  had  sufficient 
capacity  to  heat  the  whole  of  the  present  building. 


HI  )M(  >NT<  )\:  At  .1  nine  when 
"high  tech"  and  computer-control- 
led equipment  is  playing  such  a 
large  role  in  energy  management,  it 
seems  a  paradox  that  a  vintage 
model  boiler  and  the  old-fashioned 
overhead  fan  could  trim  apprecia- 
ble dollars  off  high  energy  costs. 
Hut  two  churches  in  Edmonton 
have  found  the  old  ways  are  good 
ways  to  save  money  on  church  oper- 
ating costs. 

Strathcona  Baptist 
Church 

Strathcona  Baptist  Church,  with 
the  present  building's  wings  span- 
ning four  city  lots  and  covering 
2  130  m2  (22,937  sq.  ft.)  of  floor 
space  at  104  Street  and  83  Avenue, 
was  originally  a  one-room  building 
with  parsonage  next  door.  The 
small  building  and  the  minister's 
home  were  erected  in  1905  to 
provide  premises  for  worship  on 
Sunday  and  other  church  services 
to  a  few  families  living  in  the  town 
of  Strathcona,  now  south-central 
Hdmonton. 

As  the  congregation  grew,  rooms 
were  added:  as  the  need  for  special 
services  arose,  wings  were  built  on 
—  an  education  wing  in  the  '40s.  a 
recreation  gymnasium  wing  in  the 
'50s.  In  the  mid  '60s,  the  two  older 
buildings  were  torn  down  and  a  new 
two-storey  section  with  sanctuary, 
ministers  studies  and  administra- 
tive offices  were  built  on  the  orig- 
inal site  and  adjoining  the  other 
previously  built  wings. 

The  church  now  ministers  to  250 
families:  provides  full  service  day 
care  to  40  children;  offers  a  variety 


of  programs  to  more  than  80  church 
members  who  are  senior  citizens; 
and  shares  its  facilities  with  the 
members  of  the  Edmonton  Korean 
Baptist  church. 

Just  as  the  original  church  build- 
ing evolved  to  a  larger,  more  func- 
tional complex,  the  heating  system 
too,  underwent  a  metamorphosis. 
In  1923.  an  interconnected  system 
of  pipelines  extending  north  and 
west  from  the  Viking  gas  field 
brought  natural  gas  to  Edmonton 
and  soon  alter,  the  church  furnace 
was  converted  from  a  coal-fired  to 
gas-fired  hot- water  heating  system. 
When  construction  of  the  two- 
storey  sanctuary  and  offices  section 
was  completed  in  1964,  a  new 
forced-air  furnace  was  installed  to 
heat  the  new  addition  and  the  hot- 
water  system  was  retained  to  con- 
tinue heating  the  existing  education 
and  gymnasium  wings. 

"Gas  was  so  cheap  in  those 
days,"  said  Al  Vickery,  church 
treasurer  and  chairman  of  the  prop- 
erty committee,  "that  heating  the 
building  was  a  minor  operating  ex- 
pense. Based  on  dollars  and  cents, 
the  cost  of  energy  was  not  a 
concern. " 

Costs  through  the  years  have 
risen,  however,  and  now,  along  with 
an  annual  review  of  the  operating 
budget,  an  inspection  of  building 
efficiency  is  required  which  in- 
cludes a  check  of  heating  and  ven- 
tilating equipment,  lighting,  and  all 
door  and  window  seals.  As  part  of 
the  inspection  in  1983,  the  property 
committee  asked  the  gas  company 
to  conduct  an  energy  audit  of  the 
building. 

Among  Alberta  utility  compa- 
nies offering  low-cost  energy  audits 
to  customers  who  request  them  is 
Northwestern  Utilities  Limited. 
Although  energy  audits  are  primar- 
ily for  their  residential  customers, 

This  issue  of  ENERGY  ALERT 
is  one  in  a  continuing  series  of 
energy  management  newsletters 
published  quarterly  by 
Alberta's  nergy  utilities  and 
the  Energy  Conservation  branch 
of  Alberta  Energy  and  Natural 
Resources. 


Northwestern,  with  the  aid  of  an 
infrared  scanner  will  also  audit 
community  buildings,  churches 
and  small  buildings.  Based  on  the 
inspection,  an  energy  analyst  pre- 
pares a  written  analysis  and  recom- 
mendations for  improvement  to 
minimize  energy  use. 

Northwestern's  audit  included 
the  recommendation  that  a  thor- 
ough check  be  made  of  the  forced- 
air  furnace  and  boiler  heating  sys- 
tem. The  follow-up  action  revealed 
there  was  a  crack  in  the  forced-air 
heat  exchanger  resulting  in  exces- 
sive gas  consumption  and  longer 
running  of  the  furnace  fan. 

"A  new  furnace  was  recommend- 
ed. At  the  very  least  we'd  have  to 
replace  the  heat  exchanger,"  Vick- 
ery said.  "In  either  case,  we  were 
looking  at  a  lot  of  money.  And  these 
are  tight  times." 

Among  members  of  the  property 
committee  are  a  professional  engi- 
neer as  well  as  some  others  whose 
work  experience  has  made  them 
knowledgeable  of  good  engineering 
practices,  Vickery  said.  "We  looked 
first  at  a  new  two-stage  furnace. 
That  was  going  to  be  very  expen- 
sive. We  next  checked  out  a  replace- 
ment for  the  cracked  heat  ex- 
changer. The  cost  for  that  was  about 
$5,800.  We  thought  too  about  re- 
placing the  old  boiler  with  an  en- 
tirely new  system  which  would  heat 
all  of  the  building.  But  when  we 
checked  into  the  old  1905  boiler  we 
found  it  was  being  under  utilized 
and  had  sufficient  capacity  to  heat 


New  burner  tubes  and  an  850,000  BTU 
healing  coil  zvere  installed  to  convert  the 
separate  forced  air  furnace  and  hot  ivater 
hoilcr  heating  systems  into  a  single  4-zone 
unit  and  maximize  the  efficiency  of  the  old 
boiler. 


Destratification  fans  zvere  installed  in  the 
ceiling  of  the  two-storey  sanctuary  added 
in  1964.  Modelled  after  the  old-fashioned 
overhead  fans  commonly  used  in  hot 
weather  in  the  '30s,  destratification  fans 
save  energy  by  forcing  hot-air  trapped  at 
high  levels  dozen,  instead  of  allowing  heat 
to  dissipate  through  the  roof. 

the  entire  building.  In  fact,  we 
found  the  old  boiler,  simply  be- 
cause of  its  larger  size,  to  be  just  two 
per  cent  less  efficient  than  today's 
new  models." 

The  decision  was  made  to  com- 
bine the  forced-air  and  boiler  heat- 
ing systems.  New  burner  tubes 
were  installed  and  the  boiler  exte- 
rior and  hot-water  pipes  were  insu- 
lated with  thermocanvas.  An 
850,000  BTU  heating  coil  was  in- 
stalled carrying  hot  water  from  the 
boiler.  A  continuous  fan  passes  air 
through  the  coil,  transmitting  heat 
to  the  sanctuary  and  office  area 
through  the  forced-air  system.  All 
work  was  completed  this  past  sum- 


mer  by  volunteer  church  members. 
The  entire  project  cost  about 
$6,500. 

"For  less  than  a  $1,000  more  than 
we  would  have  paid  to  repair  the 
heat  exchanger,  we  were  able  to  get 
a  much  superior  system,"  Vickery 
said.  "We  have  a  four-zone  system 
now,  permitting  us  to  turn  off  the 
heat  in  the  sanctuary  for  example 
and  turn  it  on  when  required  for 
church  services.1 ' 

A  mixing  valve  on  the  unit  has  a 


sensor  control  which  automatically 
adjusts  air  flow  and  saves  energy, 
Vickery  explained.  Water  circulates 
through  the  coil  until  the  m  1 
temperature  drops  to  18°C  (65°F), 
then  is  recirculated  through  the 
boiler.  The  boiler  can  be  fired  man- 
ually between  54°C  (130°F)  and 
82°C  (180  F I  depending  on  sc  asonal 
conditions. 

Vickery  estimates  total  heating 
costs  will  be  reduced  almost  20  per 
cent  this  winter.  In  addition  to  the 


1 1  pet  ceni  savings  expected  by  res- 
urrecting the  boiler,  Vickery  said 
the  church  has  already  cul  seven 
per  Lent  from  their  energy  costs  by 
installing  automatic  setback  ther- 
mostats, adding  insulation  and  in- 
stalling desiratilieation  fans  in  the 
sanctuary. 

"We  saved  a  lot  ol  mone>  tin)  b\ 
doing  all  the  labour  ourselves,  but 
the  biggest  money-saver  of  all  is 
thai  old  boiler  —  with  us  sinee  the 
beginning  back  in  1905." 


Ceiling  Fans  Lower  Church  Heating  Costs 


Ritchie  United 
Church 

Like  many  institutions,  Ritchie 
United  Church  had  humble  begin- 
nings —  services  began  in  the  base- 
ment soon  after  the  foundation  was 
laid. 

The  year  was  1945  and  the 
Ritchie  area,  due  south  of  down- 
town Edmonton  was  beginning  to 
grow.  Many  young  families  were  at- 
tracted to  the  old  community  which 
offered  the  advantages  of  a  stable, 
quiet  neighbourhood,  "far  enough 
but  not  too  far"  from  the  city  centre 
with  schools,  parks,  and  churches 
planned  to  accommodate  an  in- 
creasing number  of  young  children. 

After  the  upper  building  struc- 
ture was  completed,  the  church 
bustled  with  activities  —  Sunday 
school,  bible  study,  Scouts  and 
Guides,  Young  People's  Union,  fel- 
lowship activites  of  all  kinds  —  and 
activities  continued  with  something 
going  on  every  night  of  the  week  for 
the  following  three  decades. 

But,  "things  don't  happen  here 
like  they  used  to,"  said  Roly  Relf, 
chairman  of  the  property  commit- 
tee and  long-time  member  of  the 
congregation.  During  the  last  ten  or 
more  years  there  has  been  a  steady 
decline  in  the  population,  he  ex- 
plained, because  many  of  the  young 
people,  now  grown  with  families  of 
their  own,  have  moved  away. 

There  is  no  longer  Sunday  school 
and  no  young  people's  groups.  The 
ladies  of  the  church  still  meet  once  a 
month  and  there  are  special  socials 
like  the  corn  roast  held  in  the 


Ceiling  fans  installed  in  the  sanctuary  save  on  church  heating  eosts  and  make  an 
"amazing"  difference  to  comfort  of  the  congregation. 


church  basement  one  afternoon 
after  Sunday  service  last  fall  and 
there's  the  occasional  pot  luck  sup- 
per. But  mainly,  Relf  said,  the 
church  is  open  for  Sunday  worship 
and  some  weddings  and  funerals 
now. 

The  congregation  now  numbers 
70  families.  Although  the  members 


have  declined  in  numbers,  the  en- 
thusiasm of  members  hasn't  waned 
over  the  years. 

"We  felt  that  with  fewer  people- 
left  to  support  the  ehureh,  we 
would  all  have  to  pull  together  and 
whatever  needed  to  be  done,  we'd 
do  it  together  for  ourselves,"  Relf 
said. 
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Heating  costs  had  become  a  ma- 
jor concern,  he  said,  so  North- 
western Utilities  Limited  was  asked 
to  do  an  energy  audit  of  the  build- 
ing and  recommend  some  improve- 
ments which  would  help  save 
money  on  the  gas  bills. 

"The  energy  analyst  showed  us 
how  heat  was  trapped  in  the  high 
ceiling  of  the  sanctuary  area.  It  was 
just  sitting  up  there  heating  the  ceil- 
ing and  eventually  escaping 
through  the  roof.  He  suggested  we 
install  overhead  fans  to  force  the 
hot  air  down  to  where  the  people 
are. 

"We  got  a  very  good  deal  on  three 
ceiling  fans,  just  $130  each,  and 
some  of  us  men  installed  them  our- 
selves. It's  just  amazing  how  much 
more  comfortable  it  is  sitting  in 
church  now.'" 


Using  an  infrared  scanner  —  an  instru- 
ment designed  to  see  heat  in  the  form  of 
long-wave  length  infrared  radiation  — 
Northwestern's  energy  analyst  sees  where 
heat  is  escaping  through  sanctuary  ceiling. 


There  were  other  simple  things 
recommended  which  could  make  a 
big  difference.  For  example,  cold 
air  was  rushing  in  through  seams 
joining  the  stained-glass  window 
sections.  Caulking  could  prevent 
this,  however,  the  type  of  hinged 
casement  window  in  the  church, 
vertical  stained-glass  panel  in 


which  only  the  bottom  portion 
opens,  is  not  easily  caulked  using 
the  normal  methods  of  caulking 
and  weather  stripping. 

The  analyst  suggested  sealing  the 
windows  in  winter  with  felt  strips 
which  can  be  removed  in  warm 
weather  so  the  windows  could  be 
opened  again  to  let  in  fresh  air. 


Hinged-casemenl  window  is  sealed  with 
felt  strips  to  prevent  drafts  in  winter. 


The  audit  revealed  that  the  major 
heat  loss  was  through  the  basement 
walls  which  had  no  insulation  be- 
tween the  concrete  foundation  and 
the  interior  panelling.  The  men  of 
the  congregation,  doing  all  of  the 
work  themselves,  first  removed  all 
the  wood  panels,  then  installed  R12 
insulation. 

The  result  was  "dramatic"  ac- 
cording to  Relf.  "Before,  we  were 
heating  the  basement  first  and 
about  40  per  cent  of  it  was  escaping. 
Now,  more  heat  stays  in,  rises  up- 
stairs instead  of  outside.  You  can 
actually  see  the  difference.  Before 
we  insulated,  in  winter,  snow  on  the 
ground  outside  would  melt  for 
about  six  inches  from  the  building 
exterior  walls." 

The  church  members  also 
monitor  closely  all  thermostats,  set- 
ting the  temperature  very  low  when 
the  building  is  unoccupied  and 


turning  the  heat  up  for  services  and 
other  functions.  The  hot  water  tank 
too  is  set  at  50°C  (123°F)  except 
when  hotter  water  is  required  for 
washing  dishes  and  cooking  when 
there  is  a  banquet  or  reception. 

Since  implementing  the  various 
recommendations  of  the  gas  com- 
pany audit,  Ritchie  United  Church 
has  steadily  reduced  the  energy 
consumption  and  cost  of  heating. 

"We're  keeping  a  close  check  on 
everything,  making  sure  mainte- 
nance is  kept  up,  like  cleaning  the 
furnace  filters  and  replacing 
weatherstripping  and  caulking  as 
needed.  All  these  little  things  are 
making  a  big  difference  and  now  we 
have  fewer  people  left  to  support 
the  church  we  feel  that  any  little 
thing  we  can  do  to  save  energy  will 
save  money,  and  that  will  be  a  big 
help." 

Energy 

Management  Facts 

It  is  not  usually  necessary  to  maintain  a 
constant  temperature  when  buildings  are 
unoccupied.  Setting  back  the  thermostat  is 
one  of  the  simplest  and  most  effective  meth- 
ods to  reduce  energy  consumption  and  cost. 

A  setback  of  between  2.8°C  and  5.5°C 
when  buildings  are  unoccupied  is  typical, 
although  many  commercial  operations  can 
be  setback  by  as  much  as  8°C  for  even  fur- 
ther savings. 

The  amount  of  energy  required  to  return 
the  building  to  normal  operating  tem- 
peratures is  much  less  than  the  energy  re- 
quired to  maintain  the  building  tem- 
perature at  a  constant  level. 

The  longer  the  setback  period,  the 
greater  the  savings  will  be.  Cost  savings  of 
setback  systems  vary,  depending  on  build- 
ing insulation,  climate,  length  of  setback 
period  and  number  of  degrees  of  setback. 
Thermostat  setback,  whether  by  manual  or 
automatic  controls,  will  reduce  energy  costs 
between  1  to  1.8  per  cent  for  each  Celsius 
degree  of  setback  over  an  %Vi  hour  period. 
Automatic  controls  require  a  minimum  set- 
back period  of  four  hours  to  be  cost- 
effective. 
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Board  spends  money  to  save  money 


Capital  Investment  Nets  Major  Savings 


VEGREVILLE,  Alberta:  "We  knew 
we  were  saving  money  but  we  couldn't 
believe  it  was  so  much.  We're  still 
asking  ourselves,  "Did  it  really  hap- 
pen?". 

Wilda  Wedgerfield,  administrator 
of  the  Vegreville  Auxiliary  Hospital 
and  Nursing  Home  was  commenting 
on  an  estimated  50  per  cent  saving  in 
electrical  cost  and  35  per  cent  saving 
in  natural  gas  costs  at  the  2  296  nr 
(22,800  sq.  ft.)  facility  in  the  year 
since  launching  its  energy-manage- 
ment program. 

About  $35,000  was  spent  to  up- 
grade, modify  and  make  "air-tight" 
the  22-room  nursing  home  and  con- 
necting 30-room  auxiliary  hospital  — 
an  investment  the  Board  of  Directors 
of  the  senior  citizens'  complex  expects 
to  recoup  within  17  months. 

Examining  their  total  expenditures 
for  utilities  over  a  one-year  period, 
Vegreville  Auxiliary  Hospital  and 
Nursing  Home  found  that  control- 
ling their  energy  usage  had  netted 
them  substantial  savings. 

"Comparing  last  month  to  the  same 
time  last  year,  our  costs  for  utilities 
were  way  down,"  Wedgerfield  said. 
"This  was  even  more  surprising  be- 
cause we  had  installed  new  equip- 
ment, including  a  large  capacity  8 
kW  (10  hp)  washer  and  a  new  gas- 


This  issue  of  ENERGY  ALERT 
is  one  in  a  continuing  series  of 
energy  management  newsletters 
published  quarterly  by  Alberta's 
energy  utilities  and  the  Energy 
Conservation  branch  of  Alberta 
Energy  and  Natural  Resources. 


At  the  Vegreville  Auxiliary  Hospital  and  Xursing  Home,  a  senior  citizens  complex  100 
km  east  of  Edmonton,  light  level  over  the  nursing  station  was  improved  by  25  per  cent 
after  diffuser  panels  were  installed  to  spread  the  light  from  fluorescent  tubes. 


fired  high-speed  dryer  which  we 
expected  might  increase  the  energy 
demand  as  well  as  our  total  energy 
consumption." 

A  review  of  their  energy  bills 
showed  gas  consumption  had  been 
reduced  bv  1450  GJ,  dropping  from 
9950  GJ  in  1983  to  8500  GJ  in  1984; 
electrical  usage  from  330  400  kW.h  in 
1983  to  289  700  kW'.h  in  1984.  This 
was  achieved  even  with  the  addition 
of  the  high-energy  consumption  wash- 
er and  dryer. 


Much  of  the  drop  in  cost  for  the 
hospital  nursing  home's  utilities  is  due 
to  reduced  water  consumption,  Wed- 
gerfield  said .  "Our  water  is  piped  here 
from  Edmonton,  100  km  west  of 
here,"  she  explained,  "and  our  rates 
for  water  are  high  —  about  three  times 
higher  than  similar  operations  in  the 
City  of  Edmonton  are  paying.  The  in- 
stallation of  simple,  inexpensive  toilet 
tank  dams  is  saving  us  a  gallon  of 
water  per  flush  and  we've  also  cut 
water  consumption  with  flow  restric- 
tors  in  some  taps. 

The  energy-management  program 
was  initiated  by  administrator  Wed- 
gerfield  and  directed  by  maintenance 
supervisor  Nick  Wysocki  following 
discussions  with  the  Board  of  Direc- 
tors. "We  were  running  worrisome 
deficits  in  both  buildings  and  were 
looking  for  ways  to  cut  operating 
costs,"  Wedgerfield  said. 

Although  higher  prices  for  electri- 
city and  gas  are  contributing  to  in- 


creased operating  costs,  Wedgerfield 
said  that  advanced  technology  is  an 
even  greater  factor,  causing  the  facil- 
ity to  consume  more  energy  today 
than  at  any  time  in  the  previous  20 
years.  The  auxiliary  hospital  was  built 
in  1965  and  the  nursing  home  in  1970. 

The  Board  decided  the  first  step 
was  to  determine  the  present  operat- 
ing characteristics  and  energy  use  of 
the  complex.  "Obviously,  some  cost 
and  energy-conserving  opportunities, 
feasible  for  other  operations,  just  aren't 


practical  in  a  home  for  the  elderly," 
Wedgerfield  said. 

An  energy  audit  by  Alberta  Energy 
and  Natural  Resources'  Energy  Bus 
was  the  first  step.  It  showed  that  the 
complex  could  reduce  energy  costs 
by  11.8  per  cent  —  nearly  $6,000 
annually  based  on  current  energy 
prices  —  with  a  minimum  investment . 
For  example,  about  $2,400  a  year 
could  be  saved  simply  by  eliminat- 
ing air  leaks  from  the  kitchen,  office 
and  washroom  exhausts.  Using  low- 
wattage  fluorescent  tubes  as  existing 
ones  burned  out  plus  converting  some 
incandescent  lamps  to  fluorescent 
would  save  another  $1,900  a  year. 
Weatherstripping,  temperature  set- 
back and  some  minor  equipment  ad- 
justments would  save  even  more. 

While  the  Board  agreed  the  sug- 
gested improvements  would  cut  the 
energy  load  considerably,  they  felt 
projected  increases  in  energy  costs 
might  offset  the  estimated  savings  in 
actual  dollar  terms. 


Nevertheless,  Wedgerfield  and  Wy- 
socki encouraged  staff  to  be  energy- 
o >nscious  and  to  implement  many  of 
the  no-cost  suggestions  made  by  the 
Energy  Bus  audit  team.  As  a  result, 
the  96  people  working  at  the  Yegre- 
ville  complex  dutifully  turned  off  lights 
when  and  where  they  were  not  re- 
quired, turned  down  thermostats 
when  feasible,  and  shut  off  exhaust 
fans  when  going  off  duty. 

A  small  expenditure  was  made  to 
install  flow  restrictors  in  certain  taps 
and  for  temperature  controls  in  spe- 
cific locations. 

As  well  as  the  Energy  Bus  audit, 
the  Board  considered  an  energy  con- 
servation proposal  submitted  by  a  pri- 
vate consulting  company.  This  pro- 
posal suggested  extensive  renovations 
which  included  replacing  all  incan- 
descent lighting,  installing  double- 
glazed  windows  and  other  methods 
of  air-sealing  the  building,  and  pur- 
chasing equipment  to  reduce  water 
consumption. 

The  Board  considered  various  op- 
tions carefully  during  the  period  be- 
tween May  and  the  new  year  but  in 
the  end  decided  to  "spend  money  to 
save  money",  Wedgerfield  said. 


Before  deciding  on  an  energy-management 
program,  Board  members  discussed  pro- 
posals from  various  sources.  Here,  mainte- 
nance supervisor  Nick  Wysocki  (left)  talks 
with  Alberta  Power  s  superintendent  of 
energy  management,  Jerome  Chepyha. 

"We  calculated  that  by  spending 
$35,000  for  renovations  we  could  cut 
our  utility  costs  by  $25,000;  the  pay- 
back period  would  be  17  months;  and 
the  return  on  investment  could  be  72 
per  cent.  Even  so,  the  Board  wasn't 
convinced  that  spending  that  much 
money  to  save  energy  was  the  right 
thing  to  do." 


Installation  of  an  8  kW  (10  hp)  washer  and  high-speed  gas-fired  dryer  were  expected  to 
increase  energy  usage  but  practising  energy  management  offset  the  additional  load. 
Laundry-room  staff  begin  work  an  hour  earlier  to  help  control  peak  electrical  demand. 


The  complex  was  overlit  in  90  per  cent  of  the  areas  where  lighting  was  required. 
Lighting  consumption  was  halved  with  such  simple  energy-conserving  measures  as 
disconnecting  every  second  fluorescent  fixture  in  all  hallways. 


Some  members  were  skeptical  at 
first,  Wedgerfield  said,  but  in  Febru- 
ary the  majority  agreed  to  a  capital 
investment  totalling  $34,967  and  work 
began  immediately. 

As  a  result  of  an  analysis  of  the 
electrical  system,  which  indicated  the 
complex  was  overlit  in  90  per  cent  of 
the  areas  where  lights  were  required, 
lighting  improvements  were  a  major 
priority.  Lighting  consumption  was 
halved  by  removing  or  disconnect- 
ing every  second  light  fixture  in  all 
hallways,  eliminating  some  lights  in 
patient  areas,  and  replacing  98  incan- 
descent fixtures  with  fluorescent  fix- 
tures and  similar  energy-conserving 
measures. 

Diffusers  were  installed  in  some 
locations.  At  the  nursing  station,  that 
move  improved  light  level  25  per  cent. 
Circle  fluorescent  fixtures  replaced 
incandescent  lamps  in  the  occupational 
therapy  room  and  patients'  lounge, 
producing  adequate  lighting  with  20- 
watts  where  two  60-watt  lamps  had 


been  used  previously.  Incandescent 
lamps  in  patients'  rooms  did  not  war- 
rant the  cost  of  replacement.  However, 
fluorescent  fixtures  were  installed  over 
patients'  beds  for  better  lighting  and 
economv. 


As  well  as  converting  incandescent 
BO  fluorescent  lamps  throughout  the 
complex,  ballast  add-on  devices  were 
installed  in  313  of  the  fluorescent 
fixtures.  This  measure  reduced  lamp 
output  of  each  fixture  by  33  per  cent. 

Commenting  on  this  procedure, 
maintenance  supervisor  \V\  socki  said 
the  add-on  devices  are  claimed  to  also 
UK  lease  tube  life  up  to  50  per  cent  in 
some  cases  and  also  keep  lamp  bal- 
ItftSOOOl,  prolonging  their  hie  as  uell. 
"But,"  he  warned,  "these  devices 
should  be  used  onlv  in  areas  that  are 
substantiallv  overlit.  as  was  the  case 
here." 

He  said.  "W  e  got  carried  away  using 
them,  though,  much  to  the  dismas  <>t 
the  nursing  stall. "  Nurses  uorking  at 
the  nursing  station,  lor  example,  com- 
plained after  their  area  light  output 
had  been  reduced  because  thev  were 
no  longer  able  to  see  well  enough  to 
read  and  do  their  other  work.  "We 
removed  the  devices  at  the  nursing 
station  and  lighting  there  is  now  oper- 
ating at  full  output  again."  W  ysocki 
said. 

Most  exterior  incandescent  lamps, 
including  parking  lot  lights,  were 
replaced  with  high  pressure  sodium 
HPS  vapor  fixtures.  For  example, 
five  incandescent  lamps  at  each  en- 
trance to  both  buildings  were  replaced 
with  two  HPS  fixtures  to  give  the 
same  amount  of  light.  In  total,  27 
incandescent  fixtures  were  replaced 
by  16  HPS.  Because  of  the  longer 
lamp  life  of  HPS,  maintenance  costs 
were  also  reduced  by  the  changeover. 

(cont.  page  6 


Existing  doors  were  made  air-tight  with  spring-loaded  door  sets  to  wooden  frame  doors 
(left);  self-adhesive  fin  pile  to  metal  frame  doors. 
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(coot,  from  page  3) 

A  major  expenditure  was  for  mea- 
sures taken  to  reduce  air  infiltration, 
extiltration,  drafts,  and  dust.  Ther- 
mopane,  double-glazed  windows  were 
installed  in  a  number  of  critical  areas. 
Existing  doors  were  made  air-tight 
with  the  installation  of  spring-loaded, 
durable  door  sets  to  wooden  frame 
doors;  self-adhesive  fin  pile  to  metal 
frame  doors.  The  periphery  of  all  other 
door  and  window  frames  was  caulked 
and  weatherproofed;  worn  pile  re- 
placed at  intersecting  points  and  be- 
tween sliders;  faulty  seals,  thresholds 
and  sweeps  on  all  exterior  doors  re- 
placed . 

Less  costly,  but  also  effective,  were 
the  energy-management  measures  ta- 
ken to  reduce  exhaust  levels  such  as 
monitoring  and  curtailing  the  run- 
ning time  of  all  fans  and  make-up  air 
intake. 

"Dietary  and  laundry  room  staff 
assure  exhaust  fans  are  shut  down 
whenever  possible .  Laundry  staff  also 
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Looking  to  the  future,  the  Board  of  Direc- 
tors at  the  Vegreville  Auxiliary  Hospital 
and  Nursing  Home  are  planning  to  pro- 
gram energy  management  into  the  security 
computer  system. 


All  outside  wall  electrical  outlets  were  insu- 
lated and  fitted  with  draft  eliminators  to 
prevent  infiltration. 

come  to  work  an  hour  earlier  than 
before  so  that  laundry  is  finished 
before  other  electrical  loads  start  up, 
to  help  control  peak  demand."  Wed- 
gerfield  said. 

"We're  also  looking  at  our  com- 
puter system  to  see  if  we  should  adapt 
it  for  energy  management.  Although 
its  use  is  primarily  for  safety,  security, 
accounting  and  other  records,  we 
could  add  the  necessary  software  to 
record  our  energy  usage  for  about 
$600.  Eventually  we'll  computerize 
our  energy  management  too." 

Total  cost  of  all  these  changes  was 
substantial  but  Vegreville  Auxiliary 
Hospital  and  Nursing  Home  has  cut 
their  energy  consumption  and  their 
costs  significantly  in  the  past  year  and 
even  bigger  savings  are  expected  in 
1985. 

Reflecting  on  the  year  just  past, 
Wedgerfield  said,  "We're  so  close  to 
our  energy-management  program  that 
sometimes  we  forget  how  well  we've 
done.  At  year  end  we'll  prepare  a 
report  on  what  we've  accomplished. 
Then  it  will  be  a  matter  of  record.  It 
really  did  happen/ ' 

She  also  said,  "Because  of  good 
energy  management  we're  going  to 
cut  our  deficit.  Other  similar  facili- 
ties should  have  a  look  at  energy  man- 
agement in  relation  to  their  operation. 
There  are  so  many  things  that  can  be 
done  to  control  energy  consumption, 
and  when  you  do  that,  you  also  cut 
operating  costs." 


V 

DID  YOU  RETURN 
THE  QUESTIONNAIRE? 


Your  comments,  questions, 
and  suggestions  for  future 
case  studies  and  topics  of 
interest,  are  welcome. 
Please  write  to: 
Energy  Alert,  P.O.  Box  12058 
Edmonton,  Alberta  T5J  3L2 


When  computers  first  came  on 
line  in  the  1950s  and  1960s,  only  the 
largest  of  corporations  could  afford 
to  install  a  computer.  During  the 
70s,  the  development  of  the  micro- 
processor rectified  the  market  price 
and  many  of  the  large-  to  medium- 
size  businesses  in  Canada  purchased 
various  computer  packages.  By  the 
end  of  the  decade,  improvements  in 
design  and  the  development  of  sim- 
plified systems  made  automation 


of  general  accounting  functions 
commonplace  and  data-processing 
successes  abundant. 

Computers  in  the  classrooms  of 
the  '80s  spawned  a  computer-literate 
generation  and  graduated  a  new  class 
of  skilled  users  prepared  to  tackle 
more  complex  business  problems 
such  as  optimizing  human  resources 
and  improving  management  deci- 
sion-making tools;  increasing  the 
efficiency  of  building  operations;  and 


streamlining  energy  utility  control 
Systems.  With  the  aid  of  computer 
technology.  today's  building  owners 
and  operators  arc  paving  very  close 
attention  to  the  amount  of  eleetrie 
and  gas  energy  they  use  as  well  as 
where  and  how  much  they  can  save. 

The  advance  of  the  computer 
opened  new  BVenueS  to  the  commer- 
cial and  industrial  community,  lead- 
ing building  owners  and  operators  to 
rethink  their  energy-spending  w  ays. 
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Computer  Controls  Energy  Costs 


The  master  control  panel,  shown  here, 
is  the  computer's  brain. 

LAKE  LOUISE,  Alberta:  A  com- 
puter, affectionately  dubbed  Stan 
Jr.,  has  managed  to  reduce  energy 
consumption  by  22  per  cent  at  the 
Lake  Louise  Inn.  Introduced  to  the 
mountain  resort  in  April  1984,  the 
computer  control  system  saved 
$14,000  in  energy  costs  in  the  first 
nine  months.  Within  its  second  year 
of  operation,  Stan  Jr.  is  expected  to 


have  paid  back  in  savings  the  total 
$42 ,000  cost  of  installing  the  system . 

Stan  Jr.  is  the  brainchild  of  Trans- 
Alta  Energy  Systems  but  the  man 
behind  the  computer's  unique  pro- 
gramming and  its  acceptance  as 
undisputed  master  of  energy  con- 
trol at  the  Inn,  is  comptroller  Larry 
Hoskin. 

"We  realized  we  were  spending 
too  much  money  on  energy,  so  I  tried 
to  track  our  energy  consumption 
and  translate  the  energy  usage  into 
actual  money  costs.  The  problem  I 
faced  was  I  didn't  understand  the 
utility  bills.  Those  little  pointers 
whizzing  around  on  all  those  dials 
obviously  meant  something  but  I 
didn't  understand  what  they  meant 
in  relation  to  the  amounts  showing 
on  the  monthly  statement,"  Hoskin 
said. 

Hoskin  called  on  the  Inn's  elec- 
tricity supplier,  Trans Alta  Utilities, 
and  a  representative  sat  down  with 
Hoskin  and  explained  the  demand 
billing  system  used  by  Alberta  elec- 
tric utilities,  which  bases  charges 
on  consumption  and  demand.  Con- 
sumption is  the  actual  amount  of 
electric  energy  used  during  each  bill- 
ing period  and  is  measured  in  kilo- 


watt hours  kW'.h  ;  demand  is  the 
rate  at  which  electric  power  is  drawn 
from  the  utility  system  and  is  meas- 
ured in  either  kilowatts  (kW)  or 
kilovolt-amps  kY.A  . 

The  utility  representative  likened 
the  demand  billing  process  to  the 
purchase  of  an  expensive  automo- 
bile that  is  used  at  high  speeds  for  a 
few  moments  only  once  in  a  while. 
He  explained,  suppose  you  buy  a 
car  that  cost  $30,000  and  is  capable 
of  speeds  up  to  150  kmph.  You  drive 
the  car  at  150  just  once  and  for  only 
a  short  distance.  If  you  leave  the  car 
in  the  garage  for  the  next  month  and 
don't  drive  it  at  all,  it's  still  the  same 
expensive  car  and  it's  still  capable  of 
high  speeds,  and  if  you're  buying  it 
by  instalments  you're  still  putting 
out  the  same  monthly  payment. 

With  a  car,  you're  paying  in  part 
for  its  peak  performance  capability. 
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is  one  in  a  continuing  series  of 
energy  management  newslet- 
ters published  quarterly  by 
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With  electric  utilities,  you're  also 
paying  for  peak  performance  capa- 
bility and  for  the  assurance  that  the 
next  time  you  demand  it,  that  same 
amount  of  power  will  be  available. 

Simplistically  stated,  electrical 
demand  charges  are  based  on  your 
highest  established  demand  for  pow- 
er and  for  the  assurance  that,  when 
necessary,  that  same  demand  for 
energy  will  be  available  when  needed 
in  future  months. 


The  man  behind  the  computer's  unique 
programming  is  the  Lake  Louise  Inn's 
comptroller,  Larry  Hoskin. 

Once  he  understood  the  monthly 
statement,  Hoskin  said  it  was  easy  to 
see  how  the  charges  were  calculated. 

"Having  learned  how  to  measure 
it,  we  decided  to  control  it  and  to  do 
something  to  curb  energy  waste." 

The  Lake  Louise  Inn  is  a  four- 
building  complex  situated  in  the 
Rocky  Mountains  at  an  altitude  of 
1524  metres  (5,000  feet).  It  has  a 
total  of  186  guest  rooms  spread  over 
a  3.2  hectare  (8  acre)  site.  A  two- 
building  motor  hotel  complex  is  re- 
ferred to  as  the  Inn.  It  has  91  guest 
rooms  and  houses  most  of  the  rec- 
reational, conference  and  service 
facilities.  The  Hostelry  has  56  rooms 
with  shower  facilities  and  laundro- 
mat, a  communal  lounge  with  fire- 
place, pizza  parlor,  games  arcade 
and  TV  room,  and  ski  repair  area. 
The  Lodge  is  a  condominium  com- 
plex with  39  one-  and  two-bedroom 
chalets  with  individual  kitchens  and 
living  rooms  and  each  chalet  has  its 
own  furnace. 

As  a  first  step  in  cutting  energy 
costs,  Hoskin  said  the  management 
carefully  assessed  the  building.  "We 
checked  for  air  leaks  and  made  sure 


all  weatherstripping  and  caulking 
was  in  good  repair.  We  sealed  every 
door  frame  inside  and  out.  We  in- 
stalled flow  restrictors  in  all  shower 
heads.  We  installed  ceiling  fans  to 
circulate  the  air.  We  put  automatic 
timers  on  some  of  the  air  exhausts 
and  on  some  lights;  installed  oscil- 
lating controls  on  individual  furnaces 
in  the  chalets;  covered  the  pool  and 
jacuzzi  each  night;  set  back  the 
domestic  hot  water  temperature. 

"All  those  traditional  methods 
undoubtedly  made  some  difference, 
but  still  our  energy  costs  seemed 
exorbitant.  Then  we  realized,  it  was 
our  erratic  peak  demand  that  was 
costing  so  dearly." 

Having  exhausted  the  traditional 
energy-saving  methods,  Hoskin 
agreed  to  look  at  a  computerized 
building  control  system  by  Trans- 
Alta  Energy  Systems,  a  division  of 
TransAlta  Resources,  a  subsidiary 
of  TransAlta  Utilities  Corporation, 
which  would  monitor  and  control 
energy  uses  throughout  the  Lake 
Louise  complex.  The  panels  and 
controls  used  by  the  company  are 
the  same  for  all  systems  but  the  pro- 
grams for  each  system  are  unique 
and  designed  specifically  for  the 


Destratification  fans  mounted  on  the 
ceiling  force  trapped  hot  air  to  lower 
levels;  a  computer  program  dims  lights 
in  the  dining  area  when  not  required. 

needs  of  the  buildings  they  are  to 
control. 

The  custom-designed  control  sys- 
tem for  the  Inn  consists  of  a  termi- 
nal in  the  office  and  a  master  con- 
trol unit  and  two  "slaves"  in  the  Inn 


In  an  attempt  to  cut  energy  consumption,  management  made  sure  all  traditional 
energy-saving  methods  had  been  tried  before  they  agreed  to  look  into  investing  in 
a  computerized  building  control  system.  The  computer  controls  water  tempera- 
ture of  pool  and  jacuzzi.  Air  exhaust  and  humidity  are  automatically  controlled 
by  the  computer  and  a  plastic  bubble  mat  covers  pools  at  night  to  cut  down  on 
evaporation  and  heat  loss. 


The  heart  oj  the  16-program  system  is  the  central  control  panel  thown  above. 
(Bottom  right)  Larry  Hoskin  shows  a  less  complex  slave  panel.  Battery  at 
bottom  of  picture  supplies  emergency  electricity  in  event  of  power  outage. 
(Bottom  left)  The  terminal  display  and  printer  give  up-to-the-minute  readings  of 
all  conditions  and  can  recall  comparative  f  igures  for  any  date  and  time. 


and  the  Hostelry.  It  was  not  consid- 
ered cost-effective  to  computerize 
the  chalet  units  of  the  Lodge  at  this 
time;  however,  should  energy  costs 
increase  significantly  in  the  future, 
this  building  too  could  be  readily 
incorporated  in  the  building  con- 
trol system. 

The  strategy,  according  to  Hos- 
kin, was  to  co-ordinate  the  routine 
functions  such  as  monitoring  the 
operation  of  all  systems  —  "that 
was  easy";  to  also  control  periodic 
functions  such  as  warming  up  a 
meeting  room  before  delegates  ar- 
rive, automatically  adjust  the  heat, 
condition,  clear  and  provide  fresh 
air  during  sessions,  as  required  — 
"that's  a  fantastic  feature";  and  to 
alert  staff  to  any  imminent  malfunc- 
tions —  "that  alone,  if  it  prevents 
even  one  catastrophe,  will  be  worth 
the  investment." 

Hoskin  says  Stan  Jr.  is  a  real 
workhorse,  not  unlike  Stan  Sr.,  the 
human  maintenance  superintendent 
who  has  been  with  the  Lake  Louise 
complex  for  several  years.  Stan  was 
skeptical  at  first,  Hoskin  said. 
"When  we  first  logged  on,  he  con- 
tinued his  routine  checks,  just  to  be 
sure  the  computer  was  doing  things 
right." 

The  heart  of  the  system  is  the 
central  control  console  where  all 
instructions  are  entered  and  data 
retrieved.  The  terminal  display  and 
printer  are  located  in  the  office  of 
the  Inn  and  the  major  panel  is  in  the 
boiler  room.  A  telephone  hook-up 
from  the  Inn  to  TransAlta  Energy 
Systems  in  Calgary  records  all  data 
in  both  locations.  Should  anything 
occur  to  accidentally  wipe  out  the 
information  stored  in  the  computer's 
memory,  the  office  in  Calgary  can 
retrieve  the  information  and  input 
it  again  at  Lake  Louise. 

There  are  16  programs  currently 
entered  into  this  system  and  others 
will  be  added  as  required.  A  major 
convenience  and  big  energy  saver, 
says  Hoskin,  is  the  computer's  abil- 
ity to  start  and  stop  equipment  ac- 
cording to  preset  schedules.  It  closes 
dampers,  turns  lights  on  and  off, 
and  reschedules  temperatures  from 
occupied  to  unoccupied  levels.  Some 
of  these  functions  were  previously 
controlled  by  automatic  timers.  The 


timers  are  no  longer  necessary  in 
the  Inn  and  Hostelry  but  have  been 
put  to  good  use  to  control  several 
building  operations  in  the  non-com- 
puterized Lodge  area. 

A  load-shedding  program  is  used 
in  conjunction  with  the  start/stop 
program  to  shed  non-essential  loads 
when  peak  demand  is  approached. 
For  example,  when  a  peak  electrical 
load  is  predicted,  equipment  is  shut 
down  on  a  priority  basis.  Non-es- 


sential things  are  cut  off  first  such 
as  the  swimming  pool  heater,  then 
the  car  plugs.  A  major  concern  at 
the  Lake  Louise  Inn  is  not  to  inter- 
fere with  guests'  comfort  and  there- 
fore the  priority  system  is  based  on 
doing  first  those  things  which  will 
most  likely  not  be  noticed  by  the 
guests. 

Another  program  controls  equip- 
ment and  functions  such  as  ventila- 
tion, incoming  air  according  to  load 
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With  the  aid  of  computerized  energy-management,  the  Lake 
Louise  Inn  reduced  its  energy  consumption  by  22  per  cent  in 


the  first  nine  months  of  operation  and  anticipates  saving  13 
per  cent  more  after  approximately  18  months. 


needs  and  outdoor  temperature,  and 
also  modifies  the  pool  and  jacuzzi 
water  temperatures. 

The  computer  generates  an  alert 
whenever  upper  or  lower  limits  for 
any  points  being  monitored  by  the 
system  are  exceeded.  It  also  moni- 
tors the  number  of  hours  each  major 
piece  of  equipment  has  been  run 
and  reports  when  a  preset  number 
of  hours  or  operations  is  reached  so 
that  maintenance  can  be  done.  Even 
daylight  saving  and  standard  time 
changeovers  are  programmed  into 
the  computer.  Information  on  out- 
door temperatures,  snow  and  ski 
conditions  are  stored  in  its  memory 
and  printed  out  when  required. 

Hoskin  said  the  $14,000  that  the 
computer  control  system  saved  them 
in  the  first  nine  months  was  a  small 
amount  compared  to  what  he  expects 
will  be  saved  in  future. 

"Now  that  Stan  Jr.  is  controlling 
our  demand,  we  expect  even  more 
dramatic  savings.  The  initial  outlay 
will  have  been  paid  back  several 
months  earlier  than  the  two-year 


payback  we  expected  and  indica- 
tions are  that  our  savings  in  energy 
consumption  could  go  as  high  as  35 
per  cent  by  next  year. 

"Besides  the  fantastic  savings, 
Stan  Jr.  is  a  lot  of  fun  to  work  with." 


Energy  Management  Facts 

Control  of  exhaust  fans,  especially  in  unoc- 
cupied areas,  is  an  extremely  effective  way 
to  save  energy.  Major  savings  are  achieved 
by  reducing  the  amount  of  natural  gas  needed 
to  heat  outside  air.  Minor  savings  are  also 
gained  by  reducing  the  amount  of  electric- 
ity needed  to  operate  motors. 

When  air  is  exhausted  from  a  heated  area, 
it  must  be  replaced,  usually  with  outside  air 


supplied  by  a  make-up  air  system  or  with 
air  leaking  through  joints,  cracks,  or  gaps 
around  doors  and  windows.  The  tempera- 
ture of  exhaust  air  is  typically  20CC.  During 
heating  season,  outside  air  is  considerably 
colder  and  air  entering  a  building  therefore 
must  be  heated  to  raise  it  to  20°C. 

The  following  examples  illustrate  the  value 
of  proper  exhaust  fan  control. 

1 .  A  commercial  industrial  site  has  a  1 ,000 
CFM*  (472  1/s**)  fan  running  continuously. 
Reducing  operating  time  to  50  hours  per 
week  would  result  in  a  saving  of  approxi- 
mately 300  gigajoules  of  natural  gas  per 
year. 

2.  A  residential  bathroom  fan  runs  con- 
tinuously at  50  CFM  (23.6  l/s).  Turning  it 
off  with  the  light  switch  would  save  approxi- 
mately 20  gigajoules  of  natural  gas  per  year. 

*  CFM  cubic  feet  per  minute 
**  1  s  litres  per  second 


THANKS  TO  OUR  READERS 

Response  to  the  Energy  Alert  Readership  Questionnaire  which  appeared  in  the  previous  issue, 
April  1985,  number  12,  was  most  gratifying  and  we  want  you  to  know  how  much  we  appreciate  the 
time  and  thought  you  gave  to  each  of  our  questions.  Your  comments  and  advice  are  currently  being 
evaluated  and  when  appropriate  we'll  do  our  best  to  incorporate  your  valuable  suggestions  into 
future  issues. 

Of  particular  interest:  And  especially  gratifying: 

56%  read  every  issue  thoroughly  61%  share  Energy  Alert  with  their  staff 

93%  rate  Energy  Alert  useful  75%  now  practice  energy  management  at  business  and 

83%  read  the  Energy  Management  Facts         at  home 

in  addition  to  the  case  history.         74%  are  now  more  conscious  of  the  need  for  energy 

management. 
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Big  Energy  Savings  in  Transit  System 


EDMONTON,  Alberta:  In  three 
short  years,  Edmonton  Transit  has 
performed  a  dramatic  turnaround, 
stopping  the  accelerating  costs  of 
energy  usage  by  this  division  of  the 
city's  Transportation  Department  and 
bringing  its  operating  budget  into 
line.  At  one  of  its  facilities,  the  Ferrier 
garage,  Edmonton  Transit  severed 
37  per  cent  from  its  utility  bills  and 
reduced  the  overall  energy  consump- 
tion of  the  system's  seven  garages 
and  eight  light  rail  transit  (LRT)  sta- 
tions by  a  commendable  29  per  cent. 

The  campaign  to  save  energy  was 
sparked  in  1981  by  City  Council's 
decree  that  each  department  cut  back 
on  spending,  according  to  Paul  Sal- 
vian,  Transit  Plant  Engineer. 

"We  had  to  save  money.  A  large 
part  of  our  budget  was  being  spent 
on  utilities.  We  decided  to  look  at 


our  use  of  gas  and  electricity  to  see  if 
we  could  reduce  costs  in  that  area." 
he  said. 

CITY  INCENTIVE 

Edmonton  Transit's  energy  con- 
servation activities  were  encouraged 
by  a  process  of  management  employee 
consultation,  and  by  well-informed 
policies  designed  by  the  City  of  Ed- 
monton Energy  Management  Com- 
mittee. Recognizing  the  benefits  of 
energy  conservation,  the  City  of  Ed- 
monton, in  1978,  established  the 
Energy  Management  Committee 
which  encourages  employee  involve- 
ment in  programs  aimed  at  alleviat- 
ing excessive  use  of  energy. 

A  fundamental  objective  of  the  city 
committee  is  to  have  each  depart- 
ment develop  an  effective  energy  man- 
agement program  and  practice  wise 


Ferrier  garage,  built  in  1976,  is  primarily  used  for  bus  parking  and  minor 
engine  maintenance.  Building  layouts  differ  as  do  the  purposes  for  each  of  the 
system's  seven  service  garages. 


Daily  washing  of  Edmonton  Transit 
bus  exteriors  zvas  cut  back  to  twice 
weekly  service  and  rescheduled  from  a 
night  to  day  shift  operation.  Although 
intended  to  save  on  cleaning  costs,  the 
measure  also  substantially  reduced 
energy  consumption. 

and  efficient  energy  usage.  Guidance 
in  evaluating  in-plant  energy  effi- 
ciency is  offered  and  each  depart- 
ment is  required  to  establish  on-going 
energy  management  programs,  imple- 
ment practical  energy-saving  mea- 
sures, monitor  and  report  results.  At 
the  instigation  of  the  committee, 
energy  management  programs  are 


This  issue  of  ENERGY  ALERT 
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Femer  garage,  shown  here,  had  an  energy  bill  of  $193,700  in  1981 .  Lighting 
has  since  been  halved;  air  exhausts  which  ran  continuously  have  been  cut  back 
to  six  hours  daily;  and  vehicle  servicing  and  cleaning  operations  have  been 
moved  to  day  shifts,  resulting  in  a  startling  reduction  in  energy  consumption  and 
costs. 


active  in  every  sector  of  the  munici- 
pal government. 

NO  COMPARISON 

Paul  Salvian  faced  a  familiar  prob- 
lem when  he  started  setting  up  Ed- 
monton Transit's  energy  manage- 
ment program.  A  utility  tracking 
system  for  analysing  gas  and  elec- 
tric bills  for  each  of  Transit's  facili- 
ties showed  similar  curves  when 
compared  with  degree  days  (the 
colder  the  temperature  and  darker 
the  day  the  higher  the  energy  con- 
sumption —  but  analysis  showed 
vastly  dissimilar  inclines  and  down- 
grades when  compared  to  each  other. 

Salvian  explained,  "Each  build- 
ing has  its  idiosyncracies.  Floor  plans 
and  layouts  differ.  Some  buildings 
are  old;  some  are  new.  They're  each 
used  for  different  purposes.  Some 
are  mainly  storage;  some  house 
heavy  maintenance  shops;  and  oth- 
ers are  for  passenger  waiting  areas." 

But  Salvian  was  "deeply  commit- 
ted to  an  intensive  Energy  Manage- 
ment Program"  and  was  detenriined 
to  control  energy  consumption  and 
lower  utility  costs  wherever  practi- 
cal throughout  the  division. 


Paul  Salvian,  Transit  Plant  Engi- 
neer (right)  and  Fred  Robinson,  Equip- 
ment Supervisor  (left)  check  progress 
of  energy  management  program  at 
Femer  garage. 


Preliminary  calculations  in  1981, 
Salvian  said,  showed  that  collec- 
tively, utility  charges  for  Edmonton 
Transit's  several  facilities  accounted 
for  approximately  $1 .8  million.  One 
significant  report,  that  vear,  noted 
an  energy  bill  of  $193,700  at  one 
location,  the  Ferrier  garage,  which 
houses  225  buses  of  the  transit's  fleet 


of  700  buses,  vehicle  washing  equip- 
ment, and  a  small  body  and  mainte- 
nance shop.  Using  the  Ferrier  garage 
for  a  test  run  before  implementing 
changes  across  the  system,  Salvian 
first  requested  an  Energy  Bus  audit. 
Alberta's  Energy  Bus  is  available,  at 
no  cost  to  the  client,  to  provide  a 
cursory  look  at  a  plant's  overall 
energy  efficiency,  and  to  point  out 
the  areas  where  energy  —  and  energy- 
related  dollars  —  can  be  saved. 

The  audit,  in  July  1982,  identified 
a  potential  dollar  savings  at  then  cur- 
rent prices  of  $38,733. 

AIR  CONTROL  SYSTEM 
IMPROVED 

The  audit  pointed  out  the  desira- 
bility of  installing  automatic  timers 
to  control  both  exhaust  fans  and  heat- 
ers in  the  bus  parking  area  as  well  as 
isolating  the  air  exhaust  system  from 
the  heating  process.  Prior  to  the  audit, 
exhaust  fans  ran  continuously.  Al- 
though the  Ferrier  garage  is  open  24 
hours  daily  for  various  operations, 
the  time  during  which  bus  motors 
are  running  inside  the  garage  totals 
only  about  eight  hours  each  day  and 
is  governed  by  transit  rush  hour 
schedules.  For  example,  buses  start 
running  about  5:30  a.m.  and  most 
are  on  the  road  by  7:30  a.m.  Many 
return  after  9  o'clock  and  are  parked 


until  the  next  peak  time  in  the  after- 
noon at  2  p.m.  When  the  buses  return 
to  the  garage  in  the  evening,  the 
majority  remain  parked  overnight. 
Others  are  serviced  during  that  time. 

Ferrier  garage  Equipment  Super- 
visor, Fred  Robinson,  said  that  after 
the  audit,  automatic  timers  were 
installed  and  set  to  operate  the  exhaust 
fans  during  those  hours  when  the 
buses  start  up  and  when  they  come 
back  into  the  garage.  The  total  num- 
ber of  hours  exhaust  fans  are  in  oper- 
ation was  reduced  from  24  hours  a 
day  to  eight,  "and  the  savings  were 
significant." 

Since  then,  Robinson  said  experi- 
ence has  shown  that  the  hours  of 
operation  could  be  reduced  even  fur- 
ther and  that  just  six  hours  of  daily 
operation  of  the  exhaust  fans  is  suf- 
ficient. Operating  the  air  supply 
exhaust  during  the  periods  of  heavy 
bus  activity  has  not  caused  any  fume 
problems  in  the  off-peak  hours,  Rob- 
inson said.  The  HVAC  system  is  con- 
trolled by  a  timer  which  also  controls 
the  operation  of  the  outside  air  damp- 
ers so  that  the  fresh  air  mode  is  called 
for  only  when  the  exhaust  fans  are 
on,  he  explained. 

The  Energy  Bus  audit  also  esti- 
mated that  lighting  costs  could  be 
reduced  by  more  than  $23,000  by 
implementing  no-cost  efforts  such 


Operations  vary  in  Edmonton  Transits  seven  garages  and  each  facility  requires 
different  energy  management  practices  to  reduce  energy  consumption.  The 
vehicle  maintenance  area  of  Ferrier  garage  combines  overhead  mercury  vapor 
lamps  with  task  lighting  for  maximum  efficiency. 


addition  of  power-reducing  devices; 
replacement  of  lamps  with  more 
energy-efficient  low- wattage  types. 

Vehicle  washing 

The  interior  and  exterior  of  all 
buses  were  previously  washed  daily. 
The  exterior  of  buses  is  now  washed 
bi-weekly  except  when  conditions 
demand  more  frequent  care.  Interi- 
ors are  still  maintained  on  a  daily 
basis.  Although  the  measure  was 
taken  initially  as  a  means  of  reduc- 
ing bus-cleaning  costs,  considerable 
energy  savings  have  resulted.  Vehicle 
washing  was  rescheduled  from  a 
night  to  day  shift  operation,  which 
substantially  reduced  lighting  re- 
quirements. The  use  of  less  water 


and  power  to  run  the  washing  equip- 
ment has  also  contributed  to  reduced 
energy  consumption. 

Low-wattage  tubes 

Energy-efficient  low-wattage 
tubes  are  now  being  used  in  the 
majority  of  fluorescent  fixtures  in 
all  facilities.  Since  1983,  it  has  been 
policy  to  replace  F40  CW  and  WW 
tubes  with  34-watt  energy-efficient 
type  tubes  as  the  old  ones  burn  out. 
Although  initially  more  expensive 
to  purchase,  the  34-watt  tubes  are 
saving  on  electrical  consumption. 
Salvian  calculates  Edmonton  Transit 
pared  $220  per  100  tubes  installed 
from  last  year's  electric  bill  by  using 
the  energy-efficient  tubes. 


EXAMPLE  BEST  TEACHER 

OCT  2  8 

"It  s  a  challenge,  conserving  en- 
ergy," Salvian  said,  "but  we've  had 
excellent  co-operation  throughout 
the  system." 

He  credits  the  building  managers, 
equipment  supervisors,  and  shift 
foremen  tor  much  of  Edmonton 
Transit's  success  and  said  they  led 
by  example. 

"Seeing  management  going  in  and 
doing  something  was  the  biggest 
incentive  to  employees.  When  em- 
ployees see  management  turning  off 
lights  and  equipment,  closing  doors, 
they  sav  'hey,  that  guv  practices  what 
he  preaches'.  Then  they'll  do  the 
same.  It  all  adds  up  to  a  lot  of  energy 
savings." 
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NOTICE  TO  READERS 

Recycling  is  beginning  to  influ- 
ence our  economic  and  environmen- 
tal futures.  Public  hearings  on  re- 
cycling are  being  planned  for  19X6 
by  the  Environment  Council  of  Al- 
berta ECA  .  Preliminary  public 
meetings  are  to  begin  this  fall.  Read- 
ersof  Energy  Alert  are  invited  bv  the 
ECA  to  add  their  names  to  the  mail- 
ing list  for  these  hearings.  Those  who 
may  be  concerned  about  the  poten- 
tial effects  of  material  and  resource 
recovery  from  waste,  or  who  may  be 
interested  in  receiving  information 
on  the  hearings,  including  dates  and 
places,  or  background  data,  should 
contact  the  ECA  as  soon  as  possible. 

In  Alberta,  contacting  the  ECA  by 
telephone  may  be  easily  done  through 
the  government's  Regional  Informa- 
tion Telephone  Inquiry  RITE 
centres.  One  can  dial  theclosest  RITE 
centre,  and  give  the  operator  the  ECA 
number,  427-5792  in  Edmonton. 
Otherwise,  dial  "0"  and  ask  for  Zenith 
06075  for  a  toll-free  call  anywhere  in 
Alberta  outside  the  Edmonton  area. 
Or  write  to: 

Environment  Council  of  Alberta 

8th  Floor,  Weber  Centre 

5555  Calgarv  Trail  Southbound. 

N.W. 
Edmonton,  Alberta 
T6H  5P9 


as  turning  off  unneeded  lights  and 
equipment,  replacing  burnt-out  flu- 
orescent tubes  with  energy-efficient 
lower-wattage  tubes,  and  reducing 
light  levels  in  overlit  areas. 

The  audit  further  pinpointed  a 
potential  savings  of  $3,000  to  be 
gained  by  reducing  heat  loss  through 
the  building  skin.  Recommended 
were  the  relatively  low-cost  installa- 
tion of  a  ceiling  destratification  fan 
in  the  maintenance  shop  and  the 
addition  of  higher  R-value  insula- 
tion in  the  wall  area  beneath  win- 
dows. 

Timed  cycling  of  the  facility's  158 
car-plugs  in  the  employee  parking 
area  in  winter  could  produce  another 
$l,000-plus  saving. 


purchase  of  power-saver  block  heater 
cords. 

"Taking  advantage  of  volume 
buying,  we  were  able  to  buy  200 
power-saver  cords  for  $10  each. 
Employees  bought  all  200  and  find 
them  useful  at  home  as  well  as  at 
work,"  Salvian  said. 

MORE  SAVINGS  AHEAD 

Since  then,  Edmonton  Transit  has 
been  tracking  its  progress,  and  pro- 
jections indicate  more  savings  ahead . 
In  spite  of  adding  new  transit  sta- 
tions and  continuously  moderniz- 
ing and  updating  the  system,  there 
has  been  a  steady  decline  in  energy 
consumption.  Gas  consumption  at 
Ferrier  garage,  which  hit  an  all-time 
high  of  36  785  GJ  in  1982,  dropped 


DECAT  DRIVING     a  good  investment 


Posters  and  bulletins  keep  employees  informed  and  encourage  their  participation 
in  energy  saving  on  the  job  and  at  home. 


EMPLOYEES  INVOLVED 

A  key  point  in  the  program,  said 
Salvian,  was  the  involvement  of  all 
employees  in  conservation.  "To  be 
successful,  an  energy  conservation 
program  must  have  full  support  of 
all  employees,"  he  said. 

A  series  of  posters  and  bulletins 
kept  employees  informed  and  aware 
of  the  energy  management  program 
and  invited  employees  to  share  ideas 
at  work  and  to  apply  conservation 
habits  at  home. 

Savings  were  also  made  available 
to  employees  by  the  committee's  bulk 


by  close  to  43  per  cent  to  20  975  GJ 
in  1984.  Electricity  consumption  has 
declined  steadily  since  1981,  drop- 
ping from  3  678  720  kW.h  to  2  334 
720kW.hinl984,about37percent. 

From  its  Ferrier  garage  start,  the 
division's  energy  program  has 
evolved  into  a  system-wide  energy 
awareness  and  conservation  cam- 
paign. Edmonton  Transit  has  been 
commended  by  the  City  of  Ed- 
monton Energy  Management  Com- 
mittee for  having  "demonstrated 
efficient  energy  management  and 
achieved  excellent  results  in  energy 
conservation". 


In  addition  to  its  storage  spaa-  for  225 
of  the  transit  system's  buses,  the  Ferrier 
garage  houses  a  small  body  and  main- 
tenance shop. 


"We're  continuing  to  look  lor 
more  ways  to  save  energy.  We'll 
implement  those  measures  which 
are  cost-effective.  And  we'll  have  a 
close  look  at  those  suggestions  which 
have  a  long  payback  and  see  if  any- 
thing can  be  done  to  make  those 
feasible,"  Salvian  said.  "For  in- 
stance, our  studies  indicate  that 
infra-red  heaters,  installed  in  some 
garage  areas,  could  save  energy.  But 
the  payback  could  be  10  to  15  years. 
We're  talking  to  suppliers.  Maybe 
there's  a  way." 

Salvian  attributes  the  decline  in 
energy  consumption  to  numerous 
factors  including  following  the  ad- 
vice of  Energy  Bus  auditors.  Some 
of  Edmonton  Transit's  energy  econ- 
omy measures  follow. 

Parking  lot  plug-ins 

Automatic  timers  on  car  plug-ins 
for  the  employee  parking  lot  help 
control  electrical  consumption .  Par- 
king areas  were  divided  into  three 
zones  and  timers  set  for  staggered 
start  times.  Timers  for  each  zone 
cycle  plug-ins  on  for  15  minutes  and 
off  for  15  minutes  when  tempera- 
ture is  -7°C  and  below.  When  tem- 
perature is  -25CC  all  plug-ins  remain 
on. 
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Energy  management  facts 


Controlling  Vehicle  Plug-in  Costs 

Did  you  know  that  a  vehicle  needs 
to  be  plugged  in  for  only  about  three 
hours  to  ensure  a  reliable  start  — 
even  in  the  coldest  temperatures? 

If  your  organization  has  a  parking 
lot  for  employees  or  has  a  fleet  of 
vehicles ,  this  energy  management  fact 
could  save  a  significant  amount  of 
electricity  and  dollars.  Savings  vary 
depending  on  rate  structure.  Your 
electric  utility  company  can  advise 
you  how  much  you  can  save. 

Tests  have  shown  that  the  rate  of 
warm-up  is  rapid  during  the  first  two 
hours  of  block  heater  operation  (be- 
tween 67  and  80  per  cent  of  the  total 
temperature  rise  can  be  expected) 
and  that  an  equilibrium  temperature 
is  reached  after  about  five  hours. 
Plugging-in  for  longer  will  only  main- 
tain that  temperature  and  the  vehicle 
won't  be  easier  to  start. 

Devices  are  available  on  the  mar- 
ket today  that  will  allow  you  to  con- 
trol the  operation  of  block  heaters. 
The  type  that's  best  for  your  organi- 
zation depends  primarily  on  the  size 
of  the  parking  lot. 

Small  Parking  Lots 

If  you  have  a  small  number  of  parking 
stalls  in  your  lot,  an  inexpensive 
device  called  a  power-saver  cord  is 
one  attractive  option .  A  power-saver 
cord  is  an  extension  cord  with  a 
built-in  thermostat. 

Power  is  supplied  to  the  block 
heater  only  when  the  coolant  in  the 
engine  drops  below  -7°  (20°F).  For 
example,  when  a  car  is  plugged-in 
immediately  after  parking  in  the  stall , 


the  power-saver  cord  will  delay  the 
operation  of  the  block  heater  until 
the  engine  cools  to  the  temperature 
when  heat  is  needed.  This  cool-down 
period  varies  depending  on  the  out- 
side temperature  but  can  be  as  long 
as  three  to  five  hours. 

A  power-saver  cord  attaches  di- 
rectly to  the  vehicle  and  is  useful 
when  parking  a  car  at  home  and  at 
other  plug-ins. 

Large  Parking  Lots 

Large  parking  lots  may  benefit 
from  the  installation  of  more  sophisti- 
cated control  systems .  The  design  of 
these  systems  will  vary  but  most 
involve  the  division  of  the  parking 
lot  into  two  or  three  segments  and 
the  use  of  automatic  timers  to  cycle 
power  between  the  zones  at  meas- 
ured intervals. 

Temperature  sensors  can  also  be 
incorporated  to  supply  power  to  the 
full  parking  lot  on  very  cold  days. 
Conversely,  on  warm  days,  the  power 
can  be  shut  off  entirely. 

Investment  in  such  elaborate  con- 
trol systems  should  be  based  on  a 
careful  analysis  of  both  the  cost  of 
the  equipment  plus  installation  and 
projected  savings. 


Your  comments,  questions,  and 
suggestions  for  future  case  stu- 
dies and  topics  of  interest,  are 
welcome. 
Please  write  to: 
Energy  Alert, 
P.O.  Box  12058 
Edmonton,  Alberta 
T5J  1L2 
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Energy  Costs  Kept  in  Control 
As  Shopping  Mall  Doubles  in  Size 


N  30  198b 


FT.  McMURRAY,  Alberta:  The 
Peter  Pond  Shopping  Centre,  a 
compact  two-storey  edifice  at  the 
hub  of  the  City  of  Fort  McMurray 
in  northern  Alberta,  heats,  cools 
and  lights  52  stores  and  more  than 
23  000  square  metres  (247,000  sq. 
ft.)  of  common  floor  space.  Built 
six  years  ago,  it  was  originally 
designed  to  use  energy  efficiently. 
Exterior  lighting  is  controlled  by 
photo  cell  to  take  advantage  of 
the  north's  extremely  long  day- 
light hours  in  summer;  interior 
heating  and  cooling  are  controlled 
by  individual  store  thermostats 
for  maximum  flexibility  of  tem- 
perature control  year-round. 

Starting  from  this  energy-tight 
base,  the  centre's  1983  energy  bill 
of  $145,328  seemed  much  higher 
than  necessary  to  Superintendent 
of  Maintenance,  Salah  Jarkus. 

At  that  time  there  were  30  stores 
on  the  main  floor  and  except  for  a 
small  food  service  area  the  upper 
level  was  vacant.  Rooftop  heat- 
ing and  air  cooling  units  were 
linked  to  individual  stores  for 
precise  control  of  interior  tem- 
peratures; timers  on  lights  in  all 
common  areas  automatically 
turned  lights  on  and  off  to  con- 
serve energy.  According  to  Jarkus, 
the  shopping  centre  had  adequate 
controls  to  keep  energy  costs  in 
line  but  this  was  not  reflected  in 
the  gas  and  electric  charges. 

Jarkus'  concern  was  heightened 
that  year  by  predictions  of  higher 
prices  for  electricity  and  gas  cou- 
pled with  management's  plans  to 
double  the  size  of  the  shopping 


centre  in  ensuing  months.  Jarkus 
was  convinced  that  the  only  way 
to  keep  tenants'  rents  from  going 
up  was  to  reduce  energy  con- 
sumption and  thus  lower  the  util- 
ity bills. 

ENERGY  AUDIT  FREE 

A  provincial  program  to  help 
owners  of  commercial  and  indus- 
trial facilities  cut  their  energy  con- 
sumption offers  energy  audits  to 
business  operators  who  request 
them.  Jarkus  inquired  about  the 
program  and  subsequently  re- 
ceived a  letter  from  Alberta  Energy 
and  Natural  Resources  explain- 
ing the  ener$ave  Energy  Bus  Audit 
program. 

"It  wasn't  going  to  cost  us  any- 


thing to  have  the  Energv  Bus 
check  things  out,  so  why  not?  It 
might  even  give  us  some  ideas  on 
how  to  cut  our  energy  consump- 
tion," he  reasoned. 

Alberta's  Energv  Bus,  with  a 
crew  of  energy  specialists,  in- 
spected the  shopping  centre,  ana- 
lyzed energy  use  and  identified 
some  conservation  measures  that, 
if  implemented,  could  reduce  the 
centre's  annual  energy  bill  by  30 
per  cent. 

Energy  Alert  is  published 
quarterly  by  Alberta's  energy 
utilities  and  the  Energy 
Conservation  branch  of 
ilberta  Energy  and  Vatural 
Resources. 


TAKING  ACTION 

Preparing  for  the  Energy  Bus 
audit  was  almost  as  beneficial  as 
the  audit  itself,  Jarkus  said.  Before 
the  Energy  Bus  calls,  the  client  is 
required  to  enter  specific  data 
about  the  facility  to  be  audited  on 
a  questionnaire.  To  obtain  the  nec- 
essary information,  Jarkus  visited 
every  tenant  of  the  shopping  cen- 
tre, listed  lighting  types,  how 
many  lights  were  in  use  and  their 
wattage.  He  also  listed  motors  and 
appliances  in  use  and  the  times  of 
their  operation. 

"This  survey  showed  me  that 
the  systems  were  in  place  to  save 
energy,  but  tenants  weren't  using 
them."  He  explained:  Each  store 
is  connected  to  its  own  rooftop 
heating  and  cooling  system  and 
can  be  controlled  individually,  but 
tenants  were  forgetting  to  adjust 
the  thermostat  when  the  prem- 
ises were  unoccupied.  Timers 
were  in  place  for  most  store  light- 
ing but  many  had  not  been  set  to 
operate. 


SAVINGS  CONFIRMED 

The  Energy  Bus  audit  con- 
firmed Jarkus'  findings  and  calcu- 
lated that  $30,000  could  be  saved 
simply  by  turning  off  lights  when 
not  necessary  and  using  lower- 
wattage  lamps  in  some  areas. 
Specifically,  the  audit  recom- 
mended: 

•  developing  a  program  to  encour- 
age store  operators  to  turn  off 
lights  when  areas  were  unoccu- 
pied, such  as  storage  rooms, 
office  areas  after  hours,  and  win- 
dow and  sales  areas  when  stores 
are  closed 

•  replacing  fluorescent  tubes  as 
they  burn  out  with  energy-effi- 
cient low-wattage  tubes 

•  disconnecting  ineffective  light- 
ing, such  as  floodlights  in  an 
area  well-lit  by  natural  light  from 
a  skylight. 

The  Energy  Bus  crew  made 
other  recommendations  such  as 
reducing  the  cost  of  electric  power 
by  converting  electric  hot  water 
heaters  to  natural  gas-fired  heat- 
ers and  reducing  heat  loss  by 
installing  an  automatic  timer  on 


air  exhausts  in  the  public  wash- 
rooms to  operate  fans  only  dur- 
ing shopping  hours.  In  total,  the 
shopping  centre  could  net  an  an- 
nual savings  of  $43,000  based  on 
1W3  utility  rates. 


try,  Jarkus  said.  The  majority  have 
energy  management  programs 
established  by  the  parent  com- 
pany, which  they  follow  assid- 
uously. Five  of  the  larger  mer- 
chants' head  offices  had  econo- 


Winter  is  hard  on  these  rooftop  compressor  units  because  of  the  severe 
environment  in  which  they  operate.  The  five  stores  that  have  economizers 
are  saving  on  energy  consumption  and  also  extending  the  life  of  the  units. 


COMFORTABLE  CUSTOMERS 

Jarkus  told  the  tenants  of  the 
energy  audit  results  and  showed 
them  how  to  use  existing  controls 
to  minimize  their  energy  con- 
sumption. 

"Our  main  concern  is  keeping 
customers  happy  and  comfortable 
while  shopping  so  they'll  be  sure 
to  come  back.  But  after  closing 
time  we  don't  need  heating  or 
cooling  so  we  adjust  the  thermo- 
stats. In  the  summer  we  don't 
cool  after  hours  and  we  turn  off 
the  air-conditioning  on  weekends. 
In  winter  we  turn  the  thermostats 
down  after  hours  but  not  off  to 
make  sure  the  pipes  don't  freeze. 

RENOVATIONS 

That  same  year,  new  tenants 
began  moving  in  to  fill  the  upper 
level.  Renovations  were  made  to 
the  building  interior  to  accommo- 
date more  stores  and  provide 
more  modern  facilities  on  the 
ground  floor.  The  shopping  cen- 
tre expanded  and  energy  usage 
increased. 

But  conscientious  merchants, 
interested  in  keeping  operating 
costs  to  a  minimum  as  well  as 
attracting  crowds  of  shoppers, 
were  quick  to  listen  to  the  energy 
experts.  Many  of  the  new  tenants 
operate  chain  stores  with  head 
offices  in  other  parts  of  the  coun- 


mizers  installed  on  the  rooftop 
compressor  units,  "a  major  energy 
saver"  according  to  Jarkus.  He 
said  the  economizers  are  expen- 
sive, costing  between  $12,000  and 
$15,000  each,  but  are  well  worth 
the  investment. 

Peter  Pond  management  has 
authorized  the  purchase  of  15 
economizers  to  be  installed  in  the 
spring,  Jarkus  said,  and  he  is 
hopeful  this  will  cut  energy  con- 
sumption throughout  the  shop- 
ping centre. 

EVERYBODY  BENEFITS 

"Utility  charges  are  included  in 
the  rent  and  each  tenant  pays  a 
percentage  of  the  total  based  on 
the  floor  space  of  the  particular 
store.  But  our  tenants  understand 
that  if  they  each  cut  back  on  en- 
ergy consumption,  everybody 
benefits,"  Jarkus  said. 

The  energy  bill  at  the  larger 
Peter  Pond  Shopping  Centre  is 
now  higher  than  when  the  first 
30  stores  were  opened  and  could 
even  continue  to  increase  as  the 
centre  changes  to  keep  pace  with 
the  marketplace.  But  despite  the 
increase,  energy  is  being  used  in 
virtually  the  most  efficient  way 
possible  as  merchants  strive  to 
minimize  energy  consumption 
while  maintaining  a  high  standard 
of  safety  and  comfort  for  Peter 
Pond  shoppers. 


Lamp  Maintenance  Program 
Maximizes  Light  Output 


At  first  glance,  Zellers,  a  6,500 
square  metre  (70,000  sq.ft.)  mega- 
mart  crammed  with  merchandise 
displayed  under  dazzlingly  bril- 
liant fluorescent  lights,  appears 
to  be  lit  to  the  maximum  with  no 
thought  or  care  about  energy 
conservation. 

"Not  so,"  says  assistant  store 
manager,  Colin  Breitkruhz,  "Just 
the  opposite.  Our  head  office  has 
a  stringent  energy  policy  and  man- 


agement program  and  it's  fol- 
lowed to  the  letter." 

Zellers,  one  of  the  original  ten- 
ants, took  over  a  former  two- 
storey  department  store  in  the 
shopping  centre  two  years  ago. 
This  store  plus  the  original  Zellers 
store,  which  is  located  at  the  oppo- 
site end  of  the  mall,  makes  Zellers 
the  largest  occupant  of  space  in 
the  shopping  centre.  The  owners 
totally  renovated  the  store  and 


built  in  numerous  energy-effi- 
ciencies during  construction.  Be- 
fore the  renov  ation,  the  main  float 
area  was  mainly  used  tor  display- 
ing furniture.  Spot  lighting  with 

reflective  bulbs  was  used  exten- 
sively, Breitkruhz  said,  and  the 
effect  was  dull  and  dim. 

The  lights  were  changed  in  two 
phases.  Lighting  in  one  half  of 
the    store    was    replaced  with 

energy-efficient  low-wattage  tubes 

and  the  other  section  was  left  tem- 
porarily with  the  spot  lighting. 
"The  difference  was  like  night  and 
day.  We  were  even  asked,  did  we 
forget  to  turn  on  the  lights  in  the 
area  where  the  spot  lighting  was. 
There  was  that  much  difference/' 
The  entire  store  has  since  been 
converted  with  no  increase  in  the 
number  of  lamps  used  and  less 
total  connected  wattage.  Zellers' 
energy  management  system  is 
computerized  and  all  functions 
such  as  cooling,  heating,  lighting, 
exhaust,  are  programmed  for  au- 
tomatic control.  In  addition,  a  fre- 
quent and  thorough  light  mainte- 
nance program  keeps  lights  at 
their  brightest.  Every  lamp  in  the 
two-floor  store  is  cleaned  every 
second  week.  At  the  same  time, 
ballasts  and  tubes  are  checked  and 
replaced  prior  to  burn-out  if  they 
appear  defective  or  not  operating 
at  maximum  performance. 


Double-duty  Ceiling  Fan  Highlights  Merchandise 


Jewelry  International  is  one  of 
the  newer  stores  which  opened 
on  the  upper  level  with  construc- 
tion of  phase  two  of  the  shopping 
centre.  Store  owner-manager, 
Frank  Berke,  thought  seriously 
about  conserving  energy  when  his 
store  was  being  constructed  and 
incorporated  many  energy-saving 
measures  into  the  design.  Stra- 
tegically placed  track  lighting  and 
recessed  ceiling  lamps  are  used 
effectively  to  enhance  the  color 
and  brilliance  of  precious  gems  in 
show  cases  and  also  eliminate  the 
need  for  two-thirds  of  the  fluor- 
escent lighting  installed  in  the 
ceiling. 


An  ornate  ceiling  fan  with  lights 
was  specially  selected  both  for  its 
decorative  features  .  .  .  the  soft 
yellow  light  adds  warmth  and 
intensifies  the  color  of  the  jewel- 
lery on  display  .  .  .  and  for  its 
capability  to  save  energy.  Berke 
finds  it  necessary  to  use  the  rela- 
tively expensive  air-conditioning 
unit  only  during  a  few  weeks  in 
summer.  Most  of  the  time,  the 
ceiling  fan  is  turned  on  to  circu- 
late the  fresh  cool  air  being  d  ra  w  n 
in  from  outside.  In  winter,  the 
fan  is  used  to  destratify  hot  air 
trapped  at  ceiling  level  and  force 
this  air  down  to  the  cooler  floor 
area. 
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Energy  Management 

COMBUSTION  EFFICIENCY 


Facts 


Virtually  all  industrial,  commercial  and 
institutional  facilities  have  boilers,  fur- 
naces or  other  types  of  combustion 
equipment.  Maximizing  the  efficiency  of 
the  combustion  process  results  in  sub- 
stantial energy  cost  savings. 

The  term  combustion  efficiency  means 
the  ability  of  a  boiler  or  other  type  of  fired 
heater  to  effectively  utilize  the  heat  cre- 
ated by  fuel  combustion.  Boilers  and  fur- 
naces are  constructed  so  that  a  portion  of 
the  heat  from  combustion  is  used  for  space 
heating  or  process  use  and  the  remain- 
der is  expelled  up  the  flue  or  chimnev. 
Optimum  combustion  efficiency  for  con- 
ventional natural  gas-fired  equipment  is 
typically  about  80  to  85  per  cent.  Higher 
efficiencies  are  possible  by  using  fired 
equipment  that  is  specifically  designed 
to  recover  heat  from  the  water  vapor  in 
flue  gas. 

Combustion  efficiency  should  be 
checked  by  a  qualified  person  using  in- 
struments specifically  for  the  purpose.  A 
combustion  efficiency  test  will  determine 
whether  improvements  are  needed  to 
minimize  energy  loss. 

Good  preventative  maintenance  plays 
an  important  role  in  sustaining  peak  per- 
formance and  minimizing  energy  cost. 


Natural  Gas  Heater 
Reduces  Hot  Water  Costs 


The  shopping  centre's  food  ser- 
vices area,  which  originally  con- 
sisted of  two  coffee  shop  and 
snack  food  outlets  on  the  upper 
level,  has  been  expanded  to  ac- 
commodate seven  restaurants.  To 
make  space  available  for  the  new 
fast  food  outlets,  an  area  which 
previously  housed  electric  water 
heaters  for  the  shopping  centre, 
was  remodelled  and  the  heaters 
removed.  In  their  place,  one  natu- 
ral gas-fired  heater  was  installed 
to  service  all  seven  restaurants. 
This  gas  heater,  even  though  it's 
on  all  day,  is  a  major  energy  cost 
saver,  Jarkus  said. 


Salah  Jarkus 

"The  restaurants  each  use  a  lot 
of  hot  water  and  natural  gas  is 
much,  much  cheaper  than  elec- 
tric power  for  their  purpose," 
he  said. 


The  air-to-fuel  ratio  significantlv  affects 
combustion  efficiency.  This  ratio  should 
be  checked  and  adjusted  to  minimize  the 
quantity  of  excess  air  that  flows  through 
the  combustion  chamber.  The  effect  of 
combustion  air  on  furnace  and  boiler  per- 
formance is  illustrated  in  the  following 
graph. 

Effect  of  Combustion  Air  on  Furnace 
and  Boiler  Performance 


ZONE  OF 

V-'  v.v 

COMBUSTION 

EFFCtNCY 

OPERATING  HERE 
RESULTS  IN  EXCESS  HEAT 
LOST  UP  THE  STACK 

OPERATING  HERE  \ 

RESULTS  IN  WASTE  D\ 

FUEL  V 

UNBURNED  FUEL  \ 

^  EXCESS  AIR  LOSS 

LOSS  \ 

TOTAL  AIR  (PER  CENT] 

Note  that  the  zone  of  maximum  com- 
bustion efficiency  is  very  narrow.  This 
points  out  the  need  for  precise  burner 
adjustment.  Overall  combustion  effi- 
ciency is  also  affected  bv  how  well  the  air 
and  fuel  are  mixed  at  the  burner. 

Other  preventative  maintenance  which 
can  maximize  combustion  efficiency  in- 
cludes: 

•  cleaning  heat  exchanger  and  combus- 
tion chamber  surfaces  and  removing 
soot  and  scale  from  flue  passages 

•  cleaning  burner,  fan  and  air  intake 

•  replacing  warped  or  damaged  burner 
head 

•  ensuring  that  flue  and  chimney  are  free 
from  blockages  and  that  they  have  cor- 
rect draft  conditions 

Poor  combustion  efficiency  wastes  fuel. 
Taking  the  time  to  maintain  equipment 
for  peak  performance  improves  comfort, 
prolongs  equipment  life  and  saves  money. 


Your  comments,  questions,  and 
suggestions    for   future  case 
studies  and  topics  of  interest,  are 
welcome. 
Please  icrite  to: 

Energy  Alert,  P.O.  Box  12058 
Edmonton,  Alberta  T5J  3L2 
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Fleet  Fuelled  by  NGV  Saves  45% 


CALGARY,  Alberta:  Fuel  con- 
sumption of  vehicles  operated  by 
Cardinal  Coach  Lines  Ltd.  of  Cal- 
gary averages  4Vi  million  litres 
annually.  Anticipated  cost  savings 
was  the  prime  motivation  when, 
five  years  ago,  the  company  con- 
sidered converting  its  420  buses 
to  the  much  less  expensive  fuel 
such  as  propane  or  natural  gas 
for  vehicles  (NGV). 

"Back  then,  we  expected  gaso- 
line prices  to  skyrocket,"  Stan 
Weber,  vice-president  of  Cardi- 
nal, said.  "We  looked  at  all  the 
alternatives  and  calculated  the  cost 
of  converting  our  vehicles  and  at 
the  payback  period  based  on  pro- 
jected savings.  Prices  didn't  go 
up  as  much  as  we  expected,  but 
even  so,  over  the  long  term,  we 
estimate  that  converting  to  alter- 
native fuel  is  saving  us  40  to  45 
percent. 

Cardinal's  vehicles  vary  in  size 
and  type  from  small  vans  to  72- 
passenger  school  buses.  The  com- 
pany's operations  are  equally  di- 
verse and  include  transporting 
airline  passengers  to  and  from 
Calgary  International  Airport  to 
downtown   hotels;   running  a 


"REDTBHTS 
J  FLASHING 


Cardinal  Coach  Lines  Ltd.  of  Calgary  converted  its  fleet  of  160  school  buses 
to  NGV  to  save  money. 


commuter  bus  service  between 
Calgarv  and  the  24-kilometre  dis- 
tant (15-mile)  town  of  Airdrie;  pro- 
viding transportation  for  han- 
dicapped people;  transporting  in- 
dustrial and  construction  work- 
ers to  and  from  remote  sites;  and 
conducting  charter  bus  tours  for 
vacationers.  But  the  bulk  of  Cardi- 
nal Coach  Lines'  business  is  oper- 
ating the  Calgary  and  District 
School  Board  bus  system.  That 
160-bus  fleet  is  one  of  the  largest 


in  western  Canada  and  takes  5,500 
students  to  and  from  schools  in 
Calgary  every  day  of  the  school 
week. 

"There  is  no,  one  perfect  fuel 
for  every  purpose,"  Weber  said. 
"Depending  on  their  use  and  the 
distance  travelled,  some  of  our 
vehicles  use  gasoline  and  others 
run  on  diesel;  some  are  powered 
bv  propane  and  others  by  NGV. 
Currently,  150  vehicles  have  been 
converted  to  propane  and  160  for 


Five  years  ago,  the  general  consensus  of  business  and  industry  in 
Canada  was  that  the  cost  of  conventional  fuels  like  gasoline  and 
diesel  oil  was  destined  to  increase  substantially.  At  that  time,  many 
predicted  that  gasoline  would  soon  cost  80c  and  diesel  60c  a  litre 
($3.60  and  $2.70  a  gallon)  —  a  prospect  that  made  alternative  vehicu- 
lar fuels  such  as  propane  and  natural  gas  look  increasingly  attractive  and 
viable. 


dual  NGV/gasoline  operation. 

"NGV  is  best  for  relatively  short 
runs  such  as  school  bus  routes 
but  to  profit  fully  from  using  NGV, 
the  total  distance  travelled  each 
year  must  be  high  enough  to  jus- 
tify the  cost  of  conversion." 

Cardinal's  school  buses  log  an 
estimated  10  million  kilometres 
(6  million  miles)  over  the  200-day 
school  year. 

When  the  decision  was  made 
to  convert  a  large  part  of  the  Car- 
dinal fleet  to  alternative  fuel  oper- 
ation, company  management  lis- 
tened to  proposals  from  suppli- 
ers of  both  propane  and  NGV. 
Because  of  the  diversity  of  vehi- 
cle size  and  operations,  the  com- 
pany opted  to  use  both  vehicle 
fuels. 

Comparing  the  two  fuels,  Web- 
er said  that  propane  costs  have 
tracked  those  of  NGV  on  an  equiv- 
alent cost  basis  to  date.  But  indi- 
cations are  that  five  years  down 
the  road,  it  will  be  cheaper  to  op- 
erate on  NGV. 

$500  GRANT  OFFERED 

BY  FEDERAL  GOVERNMENT 

"It  costs  more  to  convert  to 
NGV,"  Weber  said,  "but  govern- 
ment rebates,  not  available  for  pro- 
pane conversion,  partially  offset 
that." 

The  federal  government  pro- 
vides a  grant  of  $500  per  vehicle 
toward  the  cost  of  converting  to  a 
natural  gas  system.  Across  the 
country,  some  provincial  govern- 
ments and  gas  utility  companies 
provide  additional  incentives  to 
make  conversion  extremely  at- 
tractive. In  Alberta,  the  federal 
government's  $500  grant  encour- 
ages conversion  of  high  mileage 
vehicles  to  NGV. 

Weber  said  that  the  cost  of  con- 
verting some  of  its  vehicles  to  pro- 

This  issue  of  ENERGY  ALERT 
is  one  in  a  continuing  series  of 
energy  management  newslet- 
ters published  quarterly  by 
Alberta s  energy  utilities  and 
the  Energy  Conservation 
branch  of  Alberta  Energy  and 
Natural  Resources. 


pane  should  be  paid  back  from 
the  fuel  cost  savings  within  a  year. 
I  he  payback  for  converting  the 
school  bus  fleet  to  NGV  is  ex- 
pected to  be  between  two  and 
three  years  before  all  associated 
costs  including  installation  of  re- 
fuelling facilities  are  recovered. 
According  to  Weber,  once  capital 
costs  are  recovered,  the  conver- 
sion to  NGV  will  be  profitable  for 
the  company.  With  natural  gas 
retailing  at  less  than  half  the  price 
of  gasoline  and,  with  Cardinal's 
dual-fuelled  vehicles  consuming 
about  2  million  equivalent  litres 
(440,000  gallons)  of  fuel  a  year, 
that  profit  could  be  substantial. 

NGV  SAFER  THAN 
CONVENTIONAL  FUELS 

NGV  has  advantages  other  than 
an  attractive  price,  according  to 
Cardinal's  maintenance  supervi- 
sor Siri  Perera.  Its  octane  rating  is 
high,  130  for  NGV  versus  110  for 
propane  and  85  to  92  for  gasoline. 
It's  cleaner  burning,  extends  en- 
gine and  exhaust  system  life  and 
reduces  some  engine  maintenance 
requirements.  "More  impor- 
tantly," Perera  said,  "it's  safer  than 
gasoline  or  propane." 

He  explained  that  being  gas- 
eous and  lighter  than  air,  NGV 
rises  and  dissipates  quickly.  Pro- 


pane, although  also  gaseous  when 
released  to  the  atmosphere,  is 
heavier  than  air  and  like  gasoline 
vapor,  it  sinks  and  settles  to  the 
ground. 

"NGV  removes  the  constant 
worry  that  if  all  valves  aren't 
turned  off,  there  could  be  a  leak. 
The  thought  of  spilled  fuel  is  very 
scary.  A  spark  could  cause  an 
explosion  or  serious  fire.  There  is 
less  fear  of  that  happening  with 
natural  gas." 


Stan  Weber  (right)  founder  and  pres- 
ident of  Cardinal  Coach  Lities  Ltd. 
talks  with  Siri  Perera,  company's 
safety  conscious  maintenance  super- 
visor. 

The  cost  of  conversion  varies 
depending  in  part  on  the  size  of 
the  vehicle.  Cardinal's  vehicles  uti- 
lize four  natural  gas  storage  tanks 
on  small  vans  and  up  to  eight  on 
some  of  the  large  buses.  Roy 
Nourse,  Marketing  Supervisor  at 
Canadian  Western  Natural  Gas, 


Hydraulic  compressor  (left  rear)  with  cascade  storage  system,  shown  here, 
is  an  essential  component  of  NGV  fuelling  stations.  As  gas  is  drawn  from 
one  bank  of  cylinders,  the  compressor  turns  on  automatically  to  refill  and 
maintain  pressure  in  those  cylinders.  As  pressure  drops  in  one  bank,  the 
system  is  designed  to  draw  gas  from  the  next  bank  at  higher  pressure  and 
continues  "cascading"  in  this  fashion  until  the  vehicle's  cylinders  are 
filled. 


The  NGV  fuel  mixer  is  placed  on  top 
of  the  carburetor  inside  the  air  cleaner. 
The  mixer  introduces  natural  gas  to 
the  engine  ensuring  the  correct  ratio 
of  air  and  fuel  for  combustion. 

said  a  typical  conversion  costs  be- 
tween $2,000  and  $3,000.  All  the 
adaptive  equipment  bolts  to  the 
vehicle  and  there  are  no  internal 
changes  made  to  the  vehicle's 
engine.  In  simple  terms,  convert- 
ing a  vehicle  involves  mounting 
storage  tanks  underneath  on  the 
chassis  of  the  vehicle  and  connect- 
ing a  fuel  injector  to  the  carburetor. 

SWITCH  ALTERNATES  FUELS 

In  the  dual  fuel  system,  vehicles 
operate  on  one  fuel  at  a  time.  A 
switch  on  or  under  the  dash- 
board allows  the  driver  to  switch 
from  one  fuel  to  the  other  while 
the  vehicle  is  stationary  or  in  mo- 
tion. When  the  vehicle  needs  to 


A  Cardinal  Coach  mechanic  shows 
NGV  fuel  cylinder  to  be  mounted  to 
chassis  ofNGV-converted  school  bus. 
The  number  and  sizes  of  cylinders 
carried  vary  according  to  space  avail- 
ability on  the  undercarriage. 


be  replaced,  the  NGV  equipment 
can  be  removed  and  installed  on 
the  new  vehicle. 

CONVERSION  LEAVES  FUEL 
SYSTEM  UNTOUCHED 

The  range  of  a  natural  gas  vehi- 
cle depends  upon  the  natural  gas 
storage  capacity  in  the  vehicle. 
Normally,  a  range  of  100  to  200 
kilometres  (60  to  120  miles)  per 
fill  should  be  available.  The  con- 
version of  gasoline  vehicles  to  a 
dual  fuel  system  leaves  the  origi- 
nal fuel  system  basically  un- 
touched. The  range  of  dual  fuel 
vehicles,  with  a  300-kilometre 
(180-mile)  range  on  gasoline,  for 
example,  is  extended  to  between 
400  and  500  kilometres  (250  and 
300  miles)  by  using  both  fuels. 

A  key  factor  in  the  viability  of 
vehicle  conversion  and  in  Car- 
dinal's decision  to  go  ahead  w  ith 
further  conversions,  said  vice- 
president  Weber,  was  the  expan- 
sion of  CNG  Fuel  Systems  Ltd. 
when  NOVA,  an  Alberta  Corpo- 
ration, invested  in  the  alternate 
fuel  company.  CNG  Fuel  Systems 
Ltd.  manufactures,  markets  and 
installs  the  equipment  required 
to  fuel  NGV-converted  vehicles. 


The  dual-curve  ignition  dtvict  IS  Mi 
electronic  spark  control.  This  alters 
the  spmrk  curve  producing  a  hotter 
spark  required  for  ignition  of  natural 
gas. 


Shown  here  is  the  single  assembly 
refuelling  block.  Fig.  1,  refuelling 
connector,  accepts  the  refuelling  probe 
from  the  natural  gas  supply.  Fig.  2. 
vacuum  shut-off  valve,  an  important 
safety  feature  that  stops  flow  of  natu- 
ral gas  when  correct  pressure  is  reached 
and  when  the  engine  is  not  running. 
Fig.  3,  pressure  gauge,  tells  driver 
how  much  natural  gas  is  left  in  the 
vehicle's  fuel  cylinders.  Fig.  4,  pres- 
sure regulator,  reduces  the  pressure 
of  gas  in  fuel  storage  cylinders  for 
delivery  and  flow  of  the  gas  to  the 
air I  fuel  mixer. 

FAST-FILL,  TIME-FILL 
BOTH  NECESSARY 

There  are  two  systems  of  refuel- 
ling NGV  vehicles  available  to  fleet 
operators,  explained  Weber,  the 
fast-fill  and  the  time-fill.  "Fast-fill 
outlets  are  limited,"  said  Weber. 
"With  only  two  outlets  available 
for  our  use,  the  line-ups  could  be 
impossible.  At  the  present  time, 
we  have  facilities  for  40  time-fill 
outlets  on  site.  That  means  fleet 
vehicles  are  filled  directly  from 
compressors  over  an  interval  of 
Continued  on  page  4 
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Energy  management  facts 

ALTERNATIVE  FUELS  FOR  VEHICLES 

Question:  How  much  will  I  save  using  natural  gas  or  propane? 

Answer:  The  retail  price  for  natural  gas  or  propane  at  public  fuelling  stations  amounts  to  an 
average  of  50  percent  less  than  regular  gasoline  for  the  equivalent  distance  travelled.  If  you  are 
now  spending  $2,000  a  year  on  gasoline,  you  will  save  $1,000  a  year  with  NGV  or  propane. 
Conversion  costs  could  be  recouped  in  1%  to  2  years,  provided  vou  are  using  this  much  fuel. 

Question:  How  much  does  it  cost  to  convert  a  car  to  natural  gas  or  propane? 

Answer:  About  $2,000  for  natural  gas  after  the  Federal  Government  grant  of  $500  and  $1,500  for 

propane  which  no  longer  benefits  from  a  grant. 

Question:  Who  should  convert  to  natural  or  propane  gas  as  an  alternative  vehicle  fuel? 
Answer:  Owners  of  mid-size  and  larger  cars,  vans,  trucks  and  buses  that  are  driven  25,000 
kilometres  (16,000  miles)  or  more  annually,  and  whose  route  is  in  range  of  NGV  or  propane 
fuelling  stations,  would  benefit  most  from  reduced  fuel  costs. 

Question:  If  I  convert  my  vehicle  to  natural  gas  or  propane,  where  can  it  be  refuelled? 
Answer:  There  are,  at  present,  five  NGV  fuelling  stations  in  Alberta,  two  in  Calgarv,  and  one  each 
in  Medicine  Hat,  Brooks  and  Airdrie.  The  number  of  NGV  fuelling  stations  will  increase  over  the 
next  few  years.  There  are  presently  70  public  NGV  stations  operated  in  Canada  and  the  Federal 
Government  has  approved  grants  of  $50,000  each  for  an  additional  125  stations  to  be  completed 
over  the  next  one  to  two  years. 

There  are  many  more  propane  than  NGV  fuelling  stations  in  the  country  at  present  because 
propane  for  automobile  use  has  been  on  the  market  in  Canada  for  about  30  years. 

Question:  How  many  vehicles  are  presently  operated  on  NGV  and  propane  fuels  in  Alberta? 
Answer:  There  are  nearly  1,000  vehicles  powered  by  natural  gas  and  more  than  20,000  by  propane 
at  the  present  time. 

Question:  What  is  the  difference  between  gasoline,  propane,  and  natural  gas? 
Answer:  Natural  gas  is  approximately  95  percent  methane  gas,  formed  underground,  and  is 
normally  delivered  to  consumers  by  pipeline.  Propane  is  a  by-product  of  natural  gas,  is  sold  as  a 
liquid  under  pressure,  and  is  delivered  to  customers  in  cylinders.  Gasoline  is  a  refined  product  of 
crude  oil.  Gasoline  sells  for  approximately  40c  a  litre  in  most  parts  of  the  province  while  propane 
and  natural  gas  for  vehicles  sell  for  the  equivalent  amount  of  energy  at  almost  half  the  cost. 


A  Cardinal  Coach  Lines  driver  fills  her  dual-fuel  school  bus  at  fast-fill 
compressor.  Photograph  on  front  page  shows  vehicles  being  filled  by  time- 
fill  method  while  parked  overnight  at  Cardinal  Coach  service  and  main- 
tenance yard. 


Continued  from  page  3 
tour  to  five  hours.  The  time-fill 
method  allows  drivers  to  park  the 
buses  overnight  at  the  company 
yard.  The  time-fill  method  is  the 
least  expensive;  however,  NGV 
fuelling  facilities  should  include 
both,  but  not  necessarilv  on  a 
50-50  basis." 

Cardinal  Coach  Lines  has  been 
one  of  the  pioneers  in  fleet  con- 
version to  alternative  vehicle  fuel 
in  Canada,  having  started  its  con- 
version program  in  1982.  The  re- 
sults to  date  have  been  excellent, 
said  Weber,  and  projections  are 
that  more  of  Cardinal's  fleet  will 
be  converted  to  money-saving 
NGV  in  the  future. 


Your  comments,  questions,  and 
suggestions   for   future  case 
studies  and  topics  of  interest,  are 
welcome. 
Please  write  to: 

Energy  Alert  P.O.  Box  12058 
Edmonton.  Alberta  T5J  3L2 
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Energy  Savings  Best  Deal 
For  Automotive  Business 


V  A  DIANA 
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EDMONTON:  When  Grant  Erick- 
sen  opened  a  Datsun  (now 
Nissan)  car  dealership  in  mid- 
town  Edmonton,  the  Canadian 
marketplace  was  gearing  up  for 
an  influx  of  small  import  automo- 
biles. It  was  1969.  Unemployment 
was  not  a  problem,  gasoline  was 
inexpensive,  and  two  cars  per 
household  was  becoming  popu- 
lar for  many  Edmonton  families. 

"Japanese  import  cars  caught 
fire  with  the  public  about  that 
time.  The  car  business  was  boom- 
ing", Ericksen  said.  "We  didn't 
think  much  about  energy  conser- 
vation back  then.  Our  major  con- 
cern was  finding  more  space  to 
put  more  cars  to  meet  the  public's 
demand. 

Within  the  first  year,  Ericksen 
and  his  staff  were  making  plans 
to  add  on  to  the  cramped  building. 
The  original  building  was  ex- 
panded and  facilities  on  the  site 
soon  included  a  large  showroom 
and  offices,  three-bay  service  and 
maintenance  area,  parts  depart- 
ment and  retail  sales  outlet,  total- 
ling 1  100  square  metres  (12,000 
sq.  ft.)  of  space,  plus  a  used  car 
lot  to  the  south  of  the  building. 

Service  Manager,  Mel  Kutcher, 
with  Ericksen  Nissan  Limited 
since  the  dealership  opened,  said 
the  sluggish  economy  starting  in 
the  late  seventies  saw  a  bit  of  a 
slowdown  in  car  sales,  but  man- 
agement decided  to  ride  with  it. 
By  1984,  Kutcher  said,  "Our  books 
snowed  car  sales  had  dropped  off 
significantly.  Alberta's  economy 


Used  car  lot  and  building  exterior  are  lit  up  like  daylight  six  nights  a  week. 
Using  existing  metal  halide  lamps  and  changing  the  tungsten  halogen 
fixtures  to  energy-efficient  high  pressure  sodium  (HPS)  reduced  total 
wattage  substantially  and  made  a  significant  difference  in  the  efficient  use 
of  electricity. 


wasn't  looking  any  better.  The 
public  was  being  cautious  about 
buying.  The  sensible  thing  for  us 
to  do  was  cut  costs  any  way  we 
could." 

Having  heard  that  some  utility 
companies  will  inspect  premises 
and  suggest  energy-saving  mea- 
sures, Ericksen  Nissan  called  their 


natural  gas  supplier,  Northwest- 
ern Utilities  Limited.  For  a  fee  of 
$35,  an  energy  analyst,  using  a 
thermographic  (infrared)  scanner, 
checked  the  15-year-old  building 
and  identified  areas  where  insula- 
tion had  deteriorated  or  was  in- 
sufficient, and  located  other  areas 
of  heat  loss.  The  survey  indicated 


that  the  building's  doors  were  a 
major  source  of  heat  loss  which 
could  be  substantially  reduced  by 
simply  caulking  and  weather- 
stripping. 

ENERGY  ANALYSIS 
PINPOINTS  SAVINGS 

The  energy  analyst  suggested 
some  other  low-cost  ways  to  save 
such  as  setting  back  thermostats 
at  night  to  prevent  the  natural 
gas-fired  furnaces  from  heating 
areas  unnecessarily;  turning  off 
exhaust  fans  when  not  required, 
to  minimize  the  amount  of  heated 
air  expelled  during  winter;  follow- 
ing a  stringent  prev  entive  mainte- 
nance program  including  replace- 
ment of  loose-fitting  dampers  be- 
fore they  became  a  source  of  major 
energy  loss. 

He  also  referred  the  companv 
to  Alberta's  Energy  Bus  Program 
—  designed  to  assist  industry  in 
its  efforts  to  save  money  by  using 
energy  efficiently.  A  computer- 
equipped  "Energy  Bus"  and  crew 
of  energy  specialists  visit  busi- 
nesses on  request  and  do  energy 
audits  of  the  premises.  This  ser- 
vice is  offered  free  to  owners  and 
operators  of  commercial  and  in- 


"The  public  is  cautious  about  buying 
now",  says  Mel  Kutcher,  Service 
Manager,  "so  energy  management  is 
a  sensible  way  to  cut  costs." 

dustrial  organizations  bv  the 
Energy  Conservation  Branch  of 
the  Alberta  Department  of  Energv. 

ENERGY  AUDIT  SHOWS 
15%  SAVINGS  POSSIBLE 

"We  thought,  if  the  Energy  Bus 
Program  can  show  us  how  to  save 
some  money,  then  we  should  call 
them  too",  Kutcher  said. 


The  two  walls  of  5  metres  (16  ft.)  high  single-pane  glass  is  mixed  blessing 
in  new  ear  showroom.  Natural  light  streams  in  but  heat  loss  flows  out  as 
single  glazing  has  little  insulation  value. 


The  computer  analvsis  of  the 
Ericksen  Nissan  facilities  calcu- 
lated $3,300  possible  saving  based 
on  that  vear's  total  energv  bill  of 
$22,800.  The  15.3%  potential  sav- 
ings included  $2,100  in  electric 
power,  SI, 200  through  reduced 
heat  loss,  and  $200  by  a  reduction 
in  operating  time  of  the  shop  ven- 
tilation system. 

As  a  result  of  the  Energv  Bus 
audit,  the  firm  first  zeroed  in  on 
reducing  electric  energy  consump- 
tion and  shaved  20'  000  kW.h 
(6.7%)  from  the  annual  electric 
use,  reducing  electrical  usage  from 
299000kW.h  in  1983- 1984,  before 
the  audit,  to  279  000  kW.h  in  1985 
-1986,  after  the  audit.  The  facility 
also  cut  peak  electrical  demand 
from  77  kVA  to  68  kVA  (11.7%). 

Better  Lighting 

Significant  lighting  changes 
were  made  to  the  exterior  of  the 
building  and  the  used  car  lot. 
Kutcher  says,  keeping  the  out- 
side lit  up  like  davlight  until  9 
o'clock  every  night  was  using  a 
lot  of  electric  energy.  The  car  lot  is 
lighted  with  metal  halide  lamps, 
an  energv-efficient  light  source, 
but  the  lamps  illuminating  the 
exterior  of  the  main  building  were 
tungsten  halogen,  similar  to  incan- 
descent lights  which  are  consid- 
ered inefficient. 

The  seven  lamps  previously 
used  to  light  up  the  building  total- 
led 9  500  watts,  four  used  2000- 
watt  bulbs  and  three  used  500- 
watt  bulbs.  They  were  replaced 
with  four  175-watt  mercurv  vapor 
and  three  70-watt  high  pressure 
sodium  (HPS)  fixtures.  After  this 
conversion  in  October  1985,  the 
peak  demand  was  reduced  bv 
8.3%.  Of  the  20  000  kW.h  reduc- 
tion during  the  total  year  May  1985 
to  April  1986,  usage  dropped  15 
000  kW.h  or  10%  of  the  total,  in 
the  six-month  period  after  the 
lighting  changes  were  made, 
October  to  May. 

There  was  some  cash  outlay 
required  to  relamp  the  car  lot,  says 
Kutcher,  but  he  adds,  some  of  the 
old  fixtures  were  in  need  of  re- 
placement and  in  addition  to  the 


significant  energy  saving  the 
energy-efficient  lamps  are  reputed 
to  have  a  substantially  longer  life. 

Inotherareas,  fluorescent  tube  s 
are  replaced  as  they  burn  out 
with  energy-efficient  fluorescent 
lamps.  The  energy-efficient  lamps 
draw  only  35  watts  but  provide 
almost  the  same  light  output  as 
the  traditional  40-watt  lamps. 
Where  pot  lights  are  used,  incan- 
descent bulbs  are  replaced  on 
burnout  with  lower  wattage,  ellip- 
tical reflector  bulbs.  This  move 
reduces  demand  and  electric  en- 
ergy use  and  is  expected  to  save 
about  $900  annually. 

On  the  sales  floor  and  in  the 
showroom,  lights  burn  continu- 
ally from  9  a.m.  to  9  p.m.  A  mix  of 
lighting  is  used  —  fluorescent 
tubes  overhead  to  brighten  and 
enhance  the  color  of  new  cars  on 
display,  and  incandescent  lamps 
over  the  reception  desk  and  office 
space  for  task  lighting  and  for  their 
decorative  effect.  But  the  show- 
room has  floor  to  ceiling  windows 


on  two  sides  through  which  day- 
light streams  in,  affording  an 
abundance  of  natural  light  and 
making  it  possible  to  turn  of!  some 
lights  at  various  times,  thus  reduc- 
ing electric  energy  use. 

Reduced  Heat  Loss 

The  Energy  Bus  audit  sup- 
ported the  findings  oi  the  ther- 
mographic inspection  —  exterior 
doors  were  a  major  source  oi  Heat 
loss.  By  weatherstripping  the 
overhead  doors,  the  firm  could 
save  $500,  the  audit  showed.  This 
was  done  immediately.  All  inlets 
where  utilities  services  are  con- 
nected to  the  building  have  also 
been  caulked,  as  N'orthwestern's 
representative  suggested,  Kutcher 
said. 

Both  energy  audits  recom- 
mended the  firm  set  back  temper- 
ature controls  during  non-use 
hours  and  turn  off  air  exhausts 
when  not  needed  tor  adequate 
ventilation.  Savings  in  energy  con- 
sumption were  projected  at  nearly 


Microcomputer  temperature  sensors  start  up  gas-fired  furnaces 
required  to  maintain  preset  temperatures  in  various  areas. 


'hen 


TMs  issue  of  LNERGY  ALERT 
is  one  in  a  continuing  series  of 
energy  management  neu  sletters 
published  Quarterly  by  \llu  rta  s 
energy  utilities  ami  the  I  nergu 
Conservation  Branch  of  Alberta 
Department  of  I  nergu. 

$900  annually  based  on  the  1984 
price  of  natural  gas. 

A  check  of  the  gas  consump- 
tion recorded  from  when  the  tirm 
began  a  program  oi  temperature 
and  ventilation  control  to  date 
shows  17.0';  reduction.  During 
1983  -1984,  the  total  consumption 
was  2  350  GJ  and  tor  the  same 
period  in  1985  -  1986,  natural  gas 
consumption  dropped  to  1  LJ50  (  .|. 
An  even  greater  reduction  oc- 
curred during  the  comparative 
heating  season.  From  October 
1983  to  April  lc>84,  consumption 
was  2  150  GJ  and  in  the  same 
months  of  1985  -  1986,  consump- 
tion was  1  700  GJ  —  a  reduction  of 

20.99G  . 

COMPUTER  SECURES  SAVINGS 

Management's  conscientious 
energy  management  practices 
were  unwittingly  sabotaged  the 
previous  winter  bv  "people  play- 
ing around  with  thermostats", 
according  to  Kutcher  who  ex- 
plained that  after  faithfully  turn- 
ing off  fans  and  setting  back  ther- 
mostats at  the  end  of  the  day, 
some  emplovees  who  had  reason 
to  come  back  at  night  would 
"crank  up  the  heat,  forget  it  and 
leave  it".  "We'd  come  to  work 
after  a  weekend  and  find  it  stif- 
lingly  hot  in  here." 

On  one  of  those  hot  mornings, 
Kutcher  said,  a  customer  who  was 
waiting  in  the  shop  at  the  time, 
suggested  thev  consider  install- 
ing a  microcomputer  to  provide 
better  control  for  the  lights,  heat, 
ventilation  and  air  conditioning 
systems. 

Working  from  figures  shown  on 
the  Energv  Bus  audit,  the  cus- 
tomer claimed  that  up  to  20'  -  sav- 
ings could  be  achieved  with  a 
computerized  svstem.  For  an  out- 
lay of  less  than'$10,000  —  a  little 
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Energy  controller  microcomputer,  35 
cm  x  24  cm  (133/4"  x  9"),  controls 
all  temperature,  ventilation  and  light 
systems  in  1  100  square  metre  (12,000 
sq.  ft.)  car  dealership. 

over  two-year  payback  on  invest- 
ment —  an  energy  controller  com- 
puter could  be  installed  and  pro- 
grammed to  carry  out  the  Energy 
Bus  recommendations  of  temper- 
ature setback,  exhaust  and  venti- 


lation frequency,  and  lighting  con- 
trol. The  computer  can  also  be 
programmed  for  365  days  with 
holiday  scheduling  and  automatic 
leap  year  and  daylight  saving 
changes. 

The  additional  5%  savings 
would  come  chiefly  from  estab- 
lishing different  temperature  set- 
back times  according  to  specific 
circumstances  in  each  area.  For 
example,  in  the  shop  there  is  a  lot 
of  machinery.  During  the  work 
day  the  machinery  gets  hot  and 
there  is  no  need  to  heat  that  area 
until  such  time  as  the  equipment 
has  given  off  all  its  retained  heat 
—  often  not  until  4  or  5  a.m.  A 
temperature  sensor  in  the  shop, 
connected  to  the  computer,  turns 
the  heat  on  only  when  the  tem- 
perature falls  below  4°C  (40°F)  and 
keeps  the  area  at  that  tempera- 
ture until  7  a.m.  when  the  com- 
puter is  set  to  heat  the  room  to 
20°C  (68°F).  It  takes  about  45  min- 
utes to  warm  the  shop  up  to  nor- 
mal temperature. 

Ericksen  Nissan  Limited  instal- 
led an  energy  controller  micro- 


Grant  Ericksen,  president  Ericksen 
Nissan  Limited,  says  energy  manage- 
ment is  helping  his  car  business. 

computer  in  late  fall.  The  firm 
plans  to  evaluate  its  performance 
and  efficiency  when  it  has  been 
in  operation  a  year. 

"So  far,  our  energy  saving  ef- 
forts look  good",  says  Kutcher. 
"We've  taken  the  advice  of  the 
experts.  And  the  computer  seems 
to  be  keeping  it  all  under  control 
for  us." 


Energy  management  facts 


If  you  never  run  out  of  hot 
water,  you  could  be  spending  too 
much  on  water  heating. 

The  size  of  your  water  heater  is 
governed  by  building  codes  in 
commercial  or  industrial  build- 
ings. But  the  temperature  to  which 
the  water  is  heated  is  often  set  too 
high  and  can  be  lowered. 

You  may  need  hot  water  at  a 
certain  temperature  for  industrial 
processes  but  for  ordinary  uses 
such  as  in  a  washroom,  45°C 
(113°F)  is  sufficient.  Most  hot 


water  heaters  are  set  at  70°C 
(158°F),  a  figure  most  energy  ex- 
perts consider  unnecessarily  high. 
Such  hot  temperatures  also  intro- 
duce the  risk  of  scalding.  Even  if 
the  water  is  to  be  used  in  dish- 
washers, 60°C  (140°F)  is  hot 
enough.  The  potential  for  savings 
is  excellent  in  apartment  build- 
ings where  plenty  of  hot  water  is 
used. 

Most  families  of  four  use  over 
100  m3  (26,000  gal.)  of  hot  water 
per  year,  using  more  energy  than 
the    refrigerator,    TV.,  stereo, 


freezer  and  lights  combined.  In- 
stalling flow  regulators  in  shower 
heads,  waiting  until  a  dishwasher 
is  full  before  washing,  limiting  the 
clothes  washer  water  level  to  only 
enough  to  cover  the  clothes  and 
rinsing  with  cooler  water  can  con- 
siderably reduce  the  amount  of 
hot  water  consumed  domestically. 
In  office  buildings,  spring-back  hot 
water  taps  which  require  hand 
pressure  in  order  to  operate  can 
cut  the  consumption  of  hot  water 
for  hand-washing  purposes  by  75 
percent. 
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Energy  Management  Ongoing  Goal 
At  40- Year-Old  Distilling  Plant 


Alberta  Distillers  Ltd.  produces  an  average  9  million  litres  of  spirits  a 
year  at  its  plant  in  Calgary  and  exports  807c  of  it  to  the  USA.  Shown 
here,  a  tanker  truck  is  being  filled  with  rye  whisky  which  will  be 
bottled  in  the  States  and  sold  under  the  brand  name  Windsor 
Canadian. 


CALGARY:  Alberta  Distillers  Lim- 
ited was  building  energy  efficiency 
into  its  plant  operations  a  genera- 
tion ago  and  has  made  energy 
management  a  high  priority  for 
at  least  a  decade,  says  Graham 
Austin,  the  company's  Plant  En- 
gineer. Steam  given  off  during  the 
grain-drying  process,  for  example, 
is  recovered,  recompressed  and 


re-used.  That  reduces  fuel  con- 
sumption significantly.  Such  de- 
sign efficiency  has  paid  off  dra- 
matically when  historical  fuel  costs 
are  compared  to  current  prices. 

Committed  to  Conservation 

Austin  also  points  out  that  the 
company  has  been  actively  com- 
mitted to  energy  management 


since  the  mid  '70s  through  its 
membership  in  the  national  Asso- 
ciation of  Canadian  Distillers 
( ACD).  The  distilling  industry  and 
the  closely  aligned  food  and  bev- 
erage industries  are  extremely 
energy  conscious,  says  Austin, 
and  all  these  businesses  are  united 
in  their  desire  to  control  energy 
losses  and  conserve  energy. 

"Operational  economies  are 
essential  at  every  stage  of  such 
energy-intensive  industries,"  Aus- 
tin says. 

Austin  attributes  his  firm's  suc- 
cess in  saving  energy  to  manage- 
ment's keen  interest  and  enthusi- 
astic participation. 

"We  have  a  very  progressive 
technical  committee  that  meets 
regularly  to  implement  conserva- 
tion action,  monitor  ongoing 
activities,  and  review  results,"  he 
says. 

As  part  of  the  company's  energy 
management  program,  staff  eval- 
uates energy  usage  on  a  continu- 
ing basis  and  energy  losses  which 
can  be  corrected  by  maintenance 
or  operational  actions  are  taken 
care  of  without  delay. 

More  Savings  Probable 

The  technical  committee  con- 
curred that  more  energy  savings 
than  those  identified  by  this  prac- 
tice were  probable.  However,  to 
determine  where  energy  efficiency 
could  be  improved  and  calculate 
potential  cost  savings  would 
require  a  more  sophisticated  anal- 
ysis by  experts. 


The  company  contacted  the 
Alberta  Department  of  Energy  and 
in  March  1985,  Alberta's  com- 
puter-equipped Energy  Bus  with 
its  crew  of  energy  specialists 
visited  the  plant  and  audited  the 
energy  usage  of  all  equipment  and 
facilities  on  the  16-hectare  (40- 
acre)  site, 


The  plant's  six  gas-fired  boilers, 
which  generate  more  than  29  554 
kilograms  (87,200  lbs.)  of  steam 
per  hour,  were  identified  as  a 
significant  source  of  energy  loss. 

Energy  Loss  Trimmed 

According  to  the  energy  audit, 
correctly  controlling  the  fuel/air 
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"Operational  economies  are  essential  at  every  stage  of  such  an 
energy-intensive  industry/'  says  Graham  Austin,  Plant  Engineer. 
Alberta  Distillers  has  an  annual  energy  bill  of  $1  million  plus  for 
natural  gas  and  close  to  a  $16  million  for  electricity. 


ratio  could  be  a  major  money- 
saver  for  the  firm  and  the  installa- 
tion of  trim  controls  was  recom- 
mended. Trim  controls  provide  a 
relatively  low-cost,  efficient  way 
of  regulating  the  air  and  fuel  mix 
for  optimum  combustion. 

"The  energy  audit  pointed  out 
we  were  operating  at  high  excess 
air  levels  to  assure  complete  com- 
bustion and  to  maintain  safe 
operation,  at  all  times.  This  was 
causing  substantial  energy  loss 
due  to  the  heating  of  the  excess 
air  and  its  subsequent  release  to 
the  atmosphere.  Trim  controls 
would  provide  accurate  control 
and  reduce  such  energv  loss," 
savs  Austin. 


Trim  controls  regulate  the  fuel  air 
mix  for  optimum  combustion.  The 
boiler  shown  here  was  originallv 
built  in  1941  for  the  Canadian  navy 
and  was  used  to  power  a  corvette 
during  the  Second  World  War. 

v 


Based  on  the  subsequent  energy 
evaluation,  the  Energy  Bus  crew 
made  various  recommendations 
which  could  cut  Alberta  Distillers' 
energy  consumption  by  an  esti- 
mated 25  percent.  The  audit  anal- 
ysis identified  a  potential  annual 
savings  of  135  685  GJ  on  the  annual 
gas  consumption  and  461  538 
kW.h  on  electric  energy  use.  In 
terms  of  1985  energy  prices  this 
would  relate  to  savings  of  approxi- 
mately $300,000  in  natural  gas 
costs  and  $18,000  in  electricity 
costs. 

Priorities  Established 

Many  sound  suggestions  were 
made  by  the  technicians,  says 
Austin,  and  the  company  has  been 
able  to  calculate  "returns  on 
investment"  and  establish  priori- 
ties for  future  actions. 

"Of  the  21  specific  recommen- 
dations, two  were  major  break- 
throughs," says  Austin.  "Those 
two  suggestions  have  already 
saved  the  company  about 
$154,000." 


"By  installing  such  control 
devices  on  the  boiler  fans  we've 
trimmed  excess  air  and  increased 
boiler  efficiency  from  65  to  80 
percent,"  says  Austin.  "For  a  capi- 
tal expenditure  of  $22,000,  the 
company  is  currently  saving 
$121,000  annually  on  natural  gas 
costs." 

"The  energy  specialists  were 
able  to  take  a  fresh  look  at  opera- 
tions and  determine  the  savings 
that  could  be  realized  by  the  instal- 
lation of  trim  controls." 

Insulation  Cost  Effective 

The  second  major  energy  con- 
servation measure  was  insulation, 
explains  Austin.  The  Energy  Bus 
analysis  of  insulation  throughout 
the  plant  showed  that  an  expendi- 
ture of  $27,000  could  cut  a  poten- 
tial $34,000  from  the  firm's  annual 
energy  costs. 


Distillation  columns,  standing 
18  m  (60  ft.)  from  the  floor  to  the 
roof  of  the  four-storey  building 
have  been  insulated  to  cut  heat 
loss,  accounting  for  an  estimated 
$13,000  annual  savings. 

The  audit  showed  that  $6,800  a 
year  could  be  saved  by  additional 
insulation  on  the  boilers;  that 
$6,900  in  fuel  savings  can  be 
achieved  by  insulating  equipment 


in  the  stillhouse  —  in  this  area  the 
first  steps  are  taken  in  the  process 
of  removing  alcohol  from  the  fer- 
mented grain  mash. 

Also  in  the  stillhouse,  by  insu- 
lating the  rectifying  kettle,  a 
66  370  L  (14,600  gallon)  vat  where 
the  product  is  batch-distilled  to 
grain  spirits,  the  company  could 
cut  energy  costs  a  further  $7,000 
annually;  and  by  insulating  the 
distillation  columns  as  well  as 
pipes  between  the  various  proces- 
ses, upgrading  old  insulation  and 
installing  new  insulation  where 
there  was  none,  could  reduce 
energy  costs  by  as  much  as  $13,000 
annually. 

Low  Cost  Measures 
Big  Energy  Savers 

The  audit  also  included  an  anal- 
ysis of  the  distillery's  power  factor. 
Since  the  City  of  Calgary  Electric 
System  uses  a  kVA  rate  format  for 
billing  purposes,  the  savings  are 
significant. 

"Some  of  the  larger  motors  are 
equipped  with  power  factor  cor- 
rection capacitors,  but  the  energy 


audit  showed  thev  weren't  all 
functioning.  The  problem  in  some 
cases  was  a  blown  fuse.  For  the 
cost  of  a  few  fuses  we  were  able 
to  improve  the  plant  power  factor 
enough  to  save  approximated 
$1,400  a  year,"  says  Austin. 

"For  an  investment  of  $3,000  to 
install  additional  capacitor  banks, 
we  could  raise  the  power  factor  to 
95  percent  and  save  a  further  esti- 
mated $9,000  a  year." 

Another  low-cost  measure  was 
to  set  back  the  temperature  from 
18°C  (65°F)  to  13°C  (55°F)  in  the 
rack  house  —  where  the  whisky, 
stored  in  oak  barrels,  is  aged.  This 
is  saving  an  estimated  $22,000 
annually,  Austin  says. 

In  the  past  year,  the  company 
has  implemented  several  of  the 
energv-saving  measures  recom- 
mended. "Some  we  plan  to  do  in 
the  future.  Some  we  decided 
against,"  says  Austin.  "For  exam- 
ple, scheduling  electrical  loads  for 
staggered  times  was  suggested  in 
order  to  minimize  peak  demand. 
The  possible  savings  were  esti- 
mated at  $5,500.  But  some  pro- 
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Energy  management  facts 


Q.  What  is  steam  recompression;  why  is  it  an 
efficient  technique;  and  how  and  in  what 
processes  may  it  be  applied 1 

\  Steam  recompression  is  the  technique  of 
compressing  steam  from  a  pressure  too 
low  tor  process  application  to  a  higher, 
usable  pressure. 

Although  energy  must  be  supplied  to 
the  compressor  to  raise  the  pressure  of  the 
steam,  this  energy  requirement  is  typically 
less  than  15  percent  of  the  energy  neces- 
sary to  generate  the  same  amount  of  steam 
in  a  boiler.  This  substantial  reduction  in 
energy  requirement  is  because  the  major 
fraction  of  the  energy  contained  in  the 
higher  pressure  steam  is  already  present 
in  the  low  pressure  steam  available  to  the 
compressor  inlet,  in  the  form  of  latent  heat. 
Therefore,  only  a  small  amount  of  addi- 
tional energy  is  needed  to  raise  the  temper- 
ature and  pressure  to  a  useful  level. 


Steam  recompression  is  thus  suitable  for 
many  applications  in  which  there  is  a  large 
amount  of  waste  steam.  Many  industrial 
processes  liberate  large  quantities  of  waste 
energy  in  the  form  of  low  pressure  waste 
steam.  Typical  examples  of  these  are: 

•  evaporators  (food  processing,  pulp  and 
paper,  chemical  plants) 

•  refiner  waste  steam  (thermo-mechanical 
pulping) 

•  steam  cooking 

•  steam  turbine  exhaust 

It  is  common  practice  to  vent  or  con- 
dense such  waste  steam  when  pressures 
are  below  140  kPa  gauge  (20  PSIG).  If 
process  conditions  and  requirements  are 
suitable,  steam  recompression  can  result 
in  energy  savings  by  reducing  the  total 
amount  of  steam  which  needs  to  be  gener- 
ated by  the  boiler. 

The  nature  of  the  industry,  the  quanti- 
ties of  high  pressure  steam  required,  the 


More  Savings  Expected 


cesses  need  to  be  run  simulta- 
neously and  electrical  load  sche- 
duling isn't  always  practical." 

In  view  of  the  energy-saving 
measures  the  company  has  incor- 
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This  recently  installed  computer 
controls  the  mash  cooking  pro- 
cess, and  also  contains  the  reci- 
pes for  the  various  blends  of  spir- 
its distilled  here. 


porated,  and  because  of  signifi- 
cant changes  in  operating  hours 
—  the  plant  ran  24-hour  7-day 
weeks  in  1984  and  now  runs 
24-hour  5-day  weeks  —  the  com- 
pany asked  for  a  second  audit, 
"to  see  how  we're  doing,"  says 
Austin. 

The  second  energy  audit,  in 
May  1986,  showed  dramatic  sav- 
ings had  been  realized.  It  con- 
firmed that  energy  consumption 
had  declined  substantially  and 
energy  costs  had  been  reduced. 

The  re-audit,  taking  current 
costs  into  account,  has  given  Al- 
berta Distillers  updated  estimates 
of  possible  future  savings. 

"Saving  energy  is  an  ongoing 
goal  at  Alberta  Distillers,"  says 
Austin,  "and  the  company  antici- 
pates saving  even  more  as  other 
energy-efficient  measures  are 
incorporated  in  the  company's 
operations. 


compression  ratio  and  the  sources  of  low 
pressure  steam  vary  widely,  and  a  com- 
plete engineering  study  must  be  performed 
and  the  economics  evaluated  before  an 
installation  is  considered. 
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Your  comments,  questions,  and 
suggestions  for  future  case  stu- 
dies and  topics  of  interest,  are 
welcome. 
Please  write  to: 
Energy  Alert, 
P.O.Box  12058 
Edmonton,  Alberta 
T5J  U2 
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